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A BARGAIN 
IN OIL STOCK 



BUY 

NOW 

AT 50c 0N 

The Dol'ar 



THE CHICAGO-BEAUMONT OIL CO. 

offers the safest investment of any oil company. They 
own 600 acres of land in the Texas Oil Belt. Their Spindle 
Top property is in the midst of Gushers. Six wells are 
already contracted for on their land. A Ou her is abso- 
lutely guaranteed on Spindle Top. No assessments for 
stockholders. No leases. No royalties to pay. 

Buy Now at 50 Cents on the Dollar. 

(THIS IS ONLY ONE-HALF PAR VALUE OF THE STOCK.) 

The Par Value of Stock in the Chicago-Beaumont Oil Co. is 
$10.00 Per Share. 

. .. ,e_ e nha,Tes.$50.00 bnya tei 

'250.00 bny» fifty HbarfiM 




$3.00 bays one share, $25.00 buys five Rbares.$50.00 buy* ten 
shares, $1 00.0>» buys twenty shares, $2,)0.(H1 buyw fifty hhurix, 
$500.00 buys one hundred shares, $1,1)00.01) buys two hundred 
shares* 

Tfl IMUCCTflDC Remember, when you buy stock in the Chicago. 
I U inVLO I UnO Beaumont Oil Co., you are only paying 30 
cents on the dollar, only ore half the par value of the stock. We call at- 
tention to this simply because some people do not realize that one share of cur 
*tock at 15.00 per share is equal to from thirty to forty shares of stock in some 
companies who are selling at 25 cents a share. Don't confound the ofTer we are 
making with that of some "wild-cat" companies Who are selling stock at these 
reeminely low prices. ' 

In many instances their price is several times the par value of their stock, 
and being sold by irresponsible speculators at the highest figures obtainable 
without regard to the value of the property or the ability of the company to 
pay the investors. 

THE CHANCE OF A LIFETIME. 

You will never have another chance like this if you live to he a thousand 
years old. Here is an opportunity to invest in a reliable company where yon 
cia bay stock at one-half par value and share in the increased value of the lands and the enormous 
proats of the Company derived from every gusher which it brings in. Not only that, but the Company 
owns the land and have a pusher guaranteed on their Spindle Top property. You can search the world 
ovar and not find such a splendid oppojtunity as the one now offered to investors by the Chicago- 
Beaumont Oil Co. 

Look at America's wealthiest men and se« how thpy started their fortunes. Almost every single one 
of the-n first began investing in stocks. Rockefeller, Vanderbilt, Depew, Gould, Astor. and thousands 
of others might be named who owe their immense wealth to investments of this kind. Our lend Is 
steadily increasing in vflue and it will pay vou to connect yourself with this Company at the present 
time and share In the prosperity which it is hound to have. Don't neglect this opportunity or you will 



regret it later. 

Buy Stock 



on Tirrie w ! th a Gusher Guaranteed. 



' We will sell you "took at 15.00 per share, $3 00 down and balance payable just as soon as oil is produced 
on our property. This is certainly a liberal offer and is made simply to show the faith we have as to the 
value of our land as oil-producing properties. 

We allow a discount of 10 per cent, if cash accompanies order for 
full amount of snares. No discount is allowed if stock is pur- 



DISCOUNT 

chased on time. 

PROSPECTUS. 



FOR CASH. 



We will gladly mail you our prospectus on request, or better still, call at our 
offices. All orders must be accompanied by check, draft or money order- 



S25.00 

BUYS 
B SHAR ES 

PAR VALUE 

$50.00 



Tie CMcap-BoiMt Oil Co. 

No. 306 MOXTAl'K BLOCK, 

111-113 Monroe Street, 

OHICACO, ILL. 



$50 00 

BUYS 
IO SHAD ES 

PAR VALUE 

$10000 



ESTABLISHED 1840 



Geo. B. Carpenter 8Co. 

MANUFACTURERS, JOBBERS AND EXPORTERS OF 

Marine and Yacht 

Hardware and 

Ship Chandlery 

Cordage, Cotton Duck, 
Oars, Oakum, Chain, 
Blocks, etc, etc 

Sails, Tents, Flags, Paulins, 
Waterproof Govers 

WE OPERATE THE LARGEST AND MOST COMPLETE 
SAIL LOFT IN THE UNITED STATES 

200, 202, 204, 206, 208 S. Hater St. 

CHICAGO, II. 8. A. 



Cable Address: 
'ROPEYARN CHICAGO' 



Contractors to the United States 
Army and Navy 




BUILDINGS 



MACHINE SHOP, brici 
BOILER SHOP, 
BLACKSMITH SHOP " 
SHIP SHED, 
JOINER SHOP, 
FRAMING SHED, 
SHEARS, 
REVOLVING DERRICK, 



DESCRIPTION OF WORKS 



IOO X 5O0 FEET 

100 x 300 
100 x 300 

60 x 320 

60 x 300 

. 270 x 344 

IOO TONS CAPACITY 

I50 " 



SHIP YARD CONTAINS 
BUILDINGS COVER 
FRONTAGE ON THE WATER, 
OUTFITTING BASIN, . 



I20 ACRES 



2,6oO FEET 
900 x 500 ' ' 



DRY docKs 



LENGTH ON TOP, . 

WIDTH ON TOP, 

WIDTH ON BOTTOM, 

DRAUGHT OF WATER OVER SILL, 



No. I 

6lO FEET 
I30 

50 

25 



No. 2 

827 FEET 
162 

80 
3D 



PIERS 



No. 
No. 
No. 



60 X 9OO FEET 

60 x 850 
191 x Soo 



No. 4, 
No. 5. 
No. 6, 



80 X 550 FEET 

60 x 750 " 
60 x 500 



Shops are equipped with modern machinery capable of 
doing the largest work required in ship construction. 



Tools driven by electricity and compressed air largely used in building and repairing vessels. 
For further particulars and estimates, apply to 

C, B. ORCUTT. President, 

No. 1 Broadw&y, New York. 




I^e Scherzer Rolling Lift Bridge 

Does not obstruct navigation. It can be designed and built as long and wide as desired. It meets with 
universal favor and is rapidly replacing the swing bridge and other old types of movable bridges on the 
largest and most progressive railroads of the world, because of its many superior advantages. 

Twenty-eight large Scherzer Rolling Lift Bridges are now in successful operation and under con- 
struction ; more than one hundred have already been designed and planned for railroad, street railway 
and highway traffic. The Scherzer Rolling Lift Bridge is the safest, simplest, most rigid, rapidly 
operated, efficient, durable, economical end artistic movable bridge ever constructed. 

Preliminary sketches and estimates furnished to responsible partite at any part of the world upon 



request accompanied by the necessary data. 



ThE SCHERZER ROLLING LIFT BRIDGE CO. 

MAIN OFFICES: 

1616 Moi\a.dnock Block, Chicago, V. s. A 
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SUPPLEMENT TO THE SCIENTIFIC 
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Copyright 1901 by Munn & Co. 



In the Above Fleet Will be Pound: 13 Battleships, 6 Armored Cruisers, 3 Semi-Armored Cruisers, 6 Protected C 

Of these vessels, 5 Battleships, IS Destroyers, 22 Tori 



The GrowtK of the United States Na^ 



AMERICAN OF DECEMBER 14, 1901 








>ers, 4 ilonitors, 23 Torpedo-Boats, 16 Torpedo-Boat Destroyers, and 7 Submarine Boats ; 78 Vessels In all. 

Boats, and 4 Submarines have been completed. 



Since the SpanisH-American War. 



CIENTIFIC AMERICAN 



[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1901, by Munn & Co. J 



Vol. LXXXV.-No. 24. I 
Established 1845. J 



NEW YORK, DECEMBER 14, 1901. 



- S3. 00 A YEAR. 
Iff CENTS A .COPY. 




Displacement, 11,540 tons. Speed, 16.9 knots. Banker Capacity, 1,591 tons. Armor: Belt, 16M inches to 4 inches; turrets, 15 Inches to 17 inches; barbettes, 15 inches: deck: flat, 29i inches, 
slopes, 3 inches to 5 inches. Batteries: Four 13-inch B. L.; four 8-inch B. L.; fourteen 5-inch R. F.; twenty 6-pounders ; eight 1-pounders; four Colts; two 3-inch field guns. Torpedo Tubes, 4. 
Complement, 589. 

FIBST-CLASS BATTLESHIP "KENTUCKY." SISTER SHIP, " KEAESABGE."— [See page 375.] 
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Scientific American, 



December 14, tgot. 



SCIENTIFIC AMERICAN 

ESTABLISHED 1845 

MUNN & CO., - . Editors and Proprietors 

Published Weekly at 
No. 361 Broa.dwa.y, New York 

TERMS TO SUBSCRIBERS 

One copy, one year, for the United States. Canada, or Mexico 13.00 

One copy, one year, to any foreign country, postage prepaid. £0 16s. 5d. 4.00 

THE SCIENTIFIC! AMERICAN PUBLICATIONS. 

Scientific American (Established 1845) $8.00 a year 

Scientific American Supplement (Established 1S76) 5.00 

Scientific American Building Edition (Established 1885) 2.50 

Scientific American Export Edition (Established 1878) 3.00 

The combined subscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order, or by bank draft or check. 

MDNN & CO., 361 Broadway. New York. 

NEW YORK, SATURDAY, DECEMBER 14, 1901. 

The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

PEACE AND A POWERFUL NAVY. 

We are building up a powerful navy for the ex- 
press purpose of preserving the peace, and every bat- 
tleship and cruiser that hoists her flag in commission 
is a pledge that the peace will be kept. In the past 
few years we have made wonderful advancement in 
possessions, in commerce, and in wealth; and great 
as have been the additions to our naval strength, 
they have been trivial in comparison to the enlarge- 
ment of the national interests, which the Navy is called 
upon to defend. 

In all sincerity we proclaim ourselves to be a peace- 
loving people, and in adding ship to ship we believe 
we are making more remote that day when the am- 
bitions of other nations might have led them to 
violate those clearly-stated and easily-understood 
principles, by which we wish to regulate our conduct 
as one of the great nations of the world. In an earlier 
age, to possess the implements of war was to make 
haste to use them; to-day the nations that maintain the 
greatest armaments appear to be the most reluctant to 
set them in motion. It is certain that so long as our 
naval strength is adequate to our necessities, war will 
never be thrust upon us. 

As a journal devoted to the peaceful arts, we pre- 
sent this delineation and description of our growth as 
a naval power, in the firm belief that the first and last 
duty of our navy, the fundamental object of its exist- 
ence, is to place the nation in a position of defense 
so secure and unassailable that we may pursue the 
arts of peace without fear of molestation, or even the 
shadow of affront. 

The spirit which at once begets and controls our 
determination to have a navy commensurate with our 
national standing was admirably defined in a recent 
utterance of the Secretary of State: "There will be no 
more surrender of our rights than there will be viola- 
tion of the rights of others. No wantonness of 
strength will ever induce us. to drive a hard bargain 
with another nation because it is* weak, nor will any 
fear of ignoble criticism tempt us to insult or defy 
a great Power because it is strong." 

* « » i m 

WARSHIP CONSTRUCTION AT THE GOVERNMENT NAVY 
YARDS. 

Popular delusions die hard; and one of the most 
pernicious and persistent of these is the belief that 
warship construction when done by the government is 
poorly done, and costs more than it does at private 
yards. There was a time, it is true, when the navy 
yards could not compete with private firms; but that 
was a day when the yards were overridden by politi- 
cal influence, and encumbered with lazy incompetents, 
who owed their positions to "pull" with the local politi- 
cians. Thanks to the trenchant reforms instituted 
and carried through, largely by the efforts of the pres- 
ent Chief Constructor, Rear-Admiral Bowles, our navy 
yards have been entirely emancipated from politics, 
and the organization, plant, discipline and character 
of work turne'd out, have been brought up to a standard 
that is fully equal to that of the best private estab- 
lishments. 

The Naval Constructors: believe, and we fully agree 
with them, that the time has come when it would be 
to the nation's advantage to have a certain propor- 
tion of its ships constructed in government yards. 
The plant and the working staff at New York and 
Boston have been brought up to such a state of effi- 
ciency that the largest battleships could be constructed 
with economy and great efficiency. The high cost of 
the "Texas," the "Maine" and other govern.ment-built 
ships cannot be quoted against this statement, since 
those vessels were built before the yards were reor- 
ganized, and when the plant was old and inefficient. 

The construction of ships in government yards 
would have a two-fold advantage. It would stimulate 
private builders to exhibit some of that dispatch, 
which has recently been so conspicuously absent (some 
Of our battleships are a year and a half, and our tor- 



pedo-boats two and a half to three years behind their 
contract date), and it would be possible to keep the 
well-trained navy yard forces continuously at work, 
instead of having to discharge a large part of them, 
whenever routine repair work is slack. 

The practice of building some of the warships in 
government yards is followed to advantage in the 
leading European navies. We should adopt it here. 

« i n » 

OUR NAVAL DEVELOPMENT SINCE THE WAR WITH 
SPAIN. 

In undertaking to describe the growth of the United 
States navy since the war with Spain we were some- 
what at a loss to determine the best basis on which 
to make the comparison between our standing in 1898 
and in 1901; but since the special naval number which 
we published at that time served to make our readers 
thoroughly familiar with the ships that actually took 
part in the naval operations of 1898, we have decided 
that in the attempt to make clear our ■post-helium 
progress, we cannot do better than eliminate the 
vessels that were in commission during the war, and 
give in the present number a description and illustra- 
tion of every type of ship that has been either com- 
missioned or completed, or is now under construction, 
or whose construction has been authorized since the 
war. Just how numerous and imposing will be this 
new navy may be judged from a glance at the inset 
drawing, showing the vessels grouped in one vast 
fleet. The effect of this illustration will be deepened 
by a study of the table showing the details of displace- 
ment, speed, armor and armament which will be found 
at the close of this issue. For a still more detailed 
description of the vessels, the reader is referred to 
the larger illustrations, which include one of every 
type of vessel shown in the general view of the fleet. 

We wish, however, at the very outset to emphasize 
the fact that no one, even after such a careful study 
of our new navy as we have just suggested above, will 
obtain an adequate knowledge of the great advance 
which we have made since the war, unless he pays 
particular attention to the fact that the armor and 
guns carried by the new ships are vastly superior 
to those which won the victories of Santiago and 
Manila Bay. Gun for gun, thanks to improved gun 
steel and smokeless powder, the weapon of to-day 
delivers a blow which is in some cases nearly 100 per 
cent greater than that delivered by the same piece 
in 1898; while the armor with which the latest of 
our ships will be protected has from 20 to 25 per cent 
more power to resist penetration than the best armor 
carried by our vessels in the war, and from 40 to 
50 per cent superiority over the older armor, that was 
fabricated before the introduction of the Harvey and 
Krupp systems of face-hardening. There is to be con- 
sidered furthermore the great advantage conferred by 
the substitution of smokeless for the old smoke- 
producing powder. Recent testimony of naval officers 
in regard to the Santiago operations has shown how 
greatly our ships were impeded by the smoke from 
their own guns, some of the vessels being at times as 
completely bewildered as to the actual conditions of 
battle as if they were enveloped in a dense sea fog. 
In the new vessels, in spite of the greater rapidity of 
fire, and the enormously increased velocity and energy 
of the projectiles, the crashing discharge of the bat- 
teries will be accompanied merely by a slight haze, 
similar somewhat in its atmospheric effect to that of 
summer heat, and even this will be quickly dissi- 
pated. Moreover, improved mounts, perfect balancing 
of the guns, and telescopic sights, will enable the gun- 
ner to keep his piece, except in a heavy seaway, con- 
tinually upon the object; and it is pretty certain that 
if our ships are ever again called to cast loose their 
batteries in a naval engagement the efficiency of their 
gun-fire will be increased four-fold or more. There 
will be no such record as the 3 per cent, only, of hits, 
which was the best we could do in the fight with 
Cervera's fleet. 

Nor must we in estimating the fighting value of our 
new navy forget that there has been a decided advance 
in that most vital element of a ship — motive power. 
The improvements in gun steel have been accom- 
panied by improvements in steel for boilers, for shaft- 
ing, and for the moving parts of engines. The old 
Scotch boiler, admirable as it is, has given place to 
the water-tube type with its rapid steaming abilities 
and its larger rate of horse power per unit of weight. 
The economy of weight in motive power, and the even 
greater saving of weight accomplished by better 
methods of armor-plate making, have enabled the 
naval constructor to allot a larger share of the total 
displacement to motive power, with the result that 
speeds have gone up from the 15 knots of the "Indiana" 
to the 18 and 19 knots of the "Maine" and "Virginia" 
classes. 

Lastly, and perhaps most important of all, there is 
the fact that the new fleet is made up of vessels which 
are pre-eminently sea-goin'g, with lofty freeboard, a 
greatly increased radius of action, and a much more 
generous provision for the comfort of the crew. This 
last feature, known technically as "habitability," is 



of inestimable importance in its effect upon the con- 
tentment and general morale of the ship's complement. 
Taken altogether, the assemblage of ships shown in 
our table is one of which we may justly be proud; 
and we feel that there is no more fitting time than 
this to speak a word in praise of the careful observa- 
tion of the trend of foreign development, the discrim- 
inating selective judgment, the characteristic original- 
ity, and the great professional skill which have 
enabled the Bureaus of Construction, Ordnance and 
Steam Engineering to produce a fleet of vessels which, 
ship for ship, we believe to be the peers, and in some 
respects the superiors, of any that are built or building 
for the navies of the world to-day. 
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" REVOLUTIONIZING » NAVAL WARFARE. 
l The ponderous battleship, clothed with foot-thick 
armor, bristling with half a hundred guns, crammed 
with the costly products of the steel mill and 
the machine shop, and representing an invest- 
ment of some seven millions of the nation's money, 
expresses our Twentieth Century ideal of the most 
perfect fighting machine for naval warfare."^— War is 
costly; upon the high seas it is enormously so. The 
history of naval warfare proves that there is no short 
cut to success, and certainly none by any byway of 
cheap, "kill-all" devices, warranted to deal out super- 
lative destruction to the enemy at a minimum deple- 
tion of the national funds. 

It is for very good reasons that, in the evolution of 
the modern navy, there has been a growing tendency 
to increase the size and cost of the individual unit. 
The law of evolution is as inexorable in a warship 
as in the processes of natural life; and in leading us 
to the best possible type it is scarcely less sure a 
guide. So complete is the interchange of ideas among 
the naval architects of the world, and so singularly 
free are they from that tendency to cling to national 
types, which in other, spheres of activity prevents 
unfettered development, that we are justified in be- 
lieving that the present make-up of our navies is 
about the best that could be devised for the work they 
have to do. 

Naval development, then, has always moved in the 
direction of big units, that are slow and costly in 
construction, but represent, each, a vast concentration 
of fighting power, whether for attack or defense. Our 
battleships have grown in ten years from the 6,000 
tons of a "Texas" to the 16,000 tons of a "Georgia," 
and our 5,000-ton cruiser "Chicago" of 1885 finds its 
counterpart in the 14,000-ton "California" of fifteen 
years later. 

The history of modern naval development shows that 
inventors have been quick to appreciate the weak 
point in this policy of concentrating the fighting 
strength in a few large units rather than in many 
smaller ones; and periodically the naval world has 
been startled by the advent of small, cheap, easily- 
built devices, which at one fell stroke were to "blow" 
anywhere from one to seven million dollars' worth of 
ship "out of existence," and incidentally were to "revo- 
lutionize" the whole theory of naval construction. 

The naval revolutionist is ever with us; and not 
even the contemplation of the long and steadily- 
growing list of naval engines of destruction that failed 
to destroy, deters each new "annihilator" from being 
duly heralded as sounding the death-knell of the battle- 
ship and the breech-loading rifle. 

There are but few of us so young but we can 
remember the advent of the torpedo-boat, and the 
feverish haste with which the naval powers vied 
with each other in setting afloat whole squadrons of 
these now-discredited craft. For the torpedo-boat found 
its immediate answer, first in the rapid-fire gun and 
the torpedo-net, and then in the "destroyer" — a larger 
edition of itself, capable of running it down at sea 
and sinking it with the long-range rifles with which 
it ' is armed. The predicted revolution never took 
place, while the battleship continued to grow in size, 
power and costliness. 

The ram was answerable for another speedy revo- 
lution that has yet to materialize. Great Britain built 
her "Polyphemus,". and the United States her "Katah- 
din;" but the former is now doing some kind of 
obscure duty in the Portsmouth dockyard, while the 
latter has already, we believe, found an abiding refuge 
in our museum of naval curiosities. The turtle-backed 
submergible ram, difficult to detect, impossible to hit. 
or, if hit, deflecting the shot harmlessly from her 
rounded back, running amuck among a fleet, of un- 
wieldly battleships and sinking them with pitiless 
deliberation, presented on paper, it is true, an alluring 
picture; but the Spanish war came and went while the 
"Katahdin" lay rusting at her moorings. 

The raiso.n d'etre of the torpedo-boat was, of course, 
to be found in the enormously destructive power of 
modern high explosives; and about the time that we 
awoke to the fact that the torpedo-boat had lost much 
of its terrors we were startled by the advent of the 
so-called "dynamite gun." Here at last was a demon 
of destruction which was w«rth just as many battle- 
ships as happened to come within range of its shells. 
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Why spend five years in building a 12,000-ton ship 
when, for the same cost, one could put afloat in one-fifth 
of the time a dozen fast little "dynamite cruisers," hear- 
ing the awesome name "Vesuvius," and each capable of 
sinking a battleship a minute by the simple expedient 
of tossing a quarter of a ton or so of dynamite aboard 
from her pneumatic guns? The Spanish war has 
passed into history, and with its passing was written 
the last chapter of the "dynamite cruiser" scare. It 
was a spectacular comedy, that midnight 
demonstration off Santiago Harbor, when 
the little craft was sent in to scatter 
"earthquakes" among the rocky bluffs of 
the Cuban coast. Later, on the morning 
of that memorable sortie from Santiago 
Harbor, the destroyers were the first to 
be destroyed, while it was a shell from 
the 13-inch gun of a battleship that 
caused the last of the fleeing enemy to 
strike colors and run for the shore. 

The latest annihilator of the battleship 
and big armored cruiser is the submarine 
boat. Par be it from us to deny that 
this type of vessel may possess tactical 
and strategetical possibilities, which it 
only requires the test of actual war to 
determine. Used in connection with a 
system of harbor defense the submarine 
will exert considerable moral, if not 
material, powers; and doubtless the pos- 
session of a few of these vessels by a 
blockaded port would cause the investing 
ships to keep continually on the move, 
while they would be the cause of much nervous strain 
and justified anxiety on the part of the enemy. But 
there is little likelihood that the submarine boat, any 
more than the torpedo shell, the ram or the torpedo- 
boat, will drive the big fighting ship from the high 
seas. The submarine boat, when submerged, is only 
less able to see the enemy than is a torpedo-boat at the 
surface when enveloped in the densest of fogs, and the 
impossibility of sighting the enemy, or keeping close 
touch upon his course, reduces enormously the chances 
of getting in the vital blow. We shall build sub- 
marines in greater or less numbers, but from the posi- 
tion of undue importance which they have taken at the 
appearance of the first successful type, they will be 
relegated, like all previous "annihilators," to their 



proper subsidiary position among the fighting units 
that go to make up the navy as a whole. So, too, with 
the dirigible torpedo controlled by aerial impulses, of 
which we are beginning to hear again, and of which 
we shall doubtless hear much more in the near future. 
It is certainly awe-inspiring — this vision of a solitary 
operator, sitting secure on some headland point on 
shore, or within his armored station on a ship, con- 
trolling by the magic Hertzian waves the course of a 



Battleships. 





Gun and Armor Plan; " Kearsarge " and "Kentucky." 

little death-dealing torpedo craft, and delivering its 
torpedo with unerring aim at the unsuspecting enemy. 
An ideal device, were it but practical; which in the 
nature of things it never will be, except under such a 
favorable conjunction of wind, weather and motionless 
ship, as one might wait for throughout a whole naval 
campaign and never secure. 

There has been much evolution but no revolution in 
the deliberate growth of the fighting ship to its present 
size and power; and to the navy that can concentrate 
in greatest numbers the combination of a big 
ship, well-protected guns, a steady platform, a 
true eye, a quiet nerve, unflinching courage, and 
faultless discipline will the victory of the future 
belong. 



BATTLESHIPS " KEAESAEGE " AND "KENTUCKY." 
The first addition to be made after the close of the 
Spanish war to our small fleet of battleships (we had 
but four first-class battleships in commission during 
the struggle) consisted of two sister ships, the "Kear- 
sarge" and "Kentucky," of about the same displace- 
ment and speed as the "Iowa," but differing radically 
in their armament from that vessel. 

The most novel feature of the "Kear- 
sarge" was the introduction of the now- 
famous superposed turret, over which 
there has been waged one of the most 
strenuous controversies of modern times. 
The object aimed at in this device is the 
securing of the greatest possible arc of 
fire for the various guns, and particularly 
for the 8-inch rifles. It was considered 
that by dispensing with four of the eight 
8-inch guns as installed on the "Oregon," 
and placing the remaining guns and tur- 
rets on the roof, of the 13-inch gun tur- 
rets, there would be the same concentra- 
tion on either beam and also a dead-ahead 
and dead-astern fire, which would npt be 
accompanied with any inconvenience to 
the 13-inch gun turrets. There would 
thus be a complete saving of the weight 
of four guns, two 8-inch turrets, and the 
necessary ammunition hoists, turning 
gears, etc. The idea of the double tur- 
ret was from the first very strongly op- 
posed by the Naval Bureau of Construction, both on 
structural and military grounds, an opposition which 
has at last succeeded in excluding the system alto- 
gether from our latest battleships. 

Briefly stated, the structural objections are: The 
concentration of weight so near the ends of the vessel, 
tending to impair her seaworthiness; the risks in 
docking due to this concentration; the complication 
involved in concentrating at one point the large am- 
munition supply necessary for the four guns, and in 
the juxtaposition of the four ammunition hoists and 
the necessary power to work them; and last, and per- 
haps the chief of all, the abnormal stresses to which 
the substructure of the double turrets would be sub- 
jected from the simultaneous recoil of four heavv 
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guns. These difficulties, however, have been cleverly 
met and removed. 

The military objections, summed up, are as follows: 
First, the danger of all four guns being disabled by 
one successful shot; secondly, the reduction in the 
number of separate 8-inch gun positions, as compared 
with the "Oregon" type, and the attendant danger 
that in the last stages of a hard-fought action no 
8-inch fire would be available on account of disable- 
ment; thirdly, the lack of mobility in the 8-inch guns, 
arising from the fact that they must be trained with 
the 13-inch guns beneath them, whereas it might be 
desirable to use the heavy guns on one portion of the 
ship and the lighter guns on some other; fourthly, the 
disconcerting effect upon the sighting of the other 
three guns in the turret by the sudden 
firing of the fourth gun, necessitating, as 
it probably would, the resighting of those 
pieces; and, lastly, the risk of intrusting 
the training of four great guns to the skill 
of a single individual. 

The protective deck, which in the 
"Kearsarge" is 3 inches thick, is indicated 
in the sectional view herewith shown by 
the full black line at the bottom of the 
cut. Immediately upon it is built up the 
great circular wall of the barbette, which 
extends vertically to a few feet above the 
main deck of the vessel and is protected 
by 15 inches of armor. Immediately be- 
hind this armor is a backing of oak 
timber, which in its turn is backed up 
by the heavy steel framing of the bar- 
bette. Within the barbette, and at a 
height of about 8 or 10 feet above the 
protective deck, is a massive circular 
track, upon which is carried, and upon which rotates, 
the massive double turret, the rollers upon which the 
turret turns being clearly shown in the engraving. 
Just inside of the circle of rollers, and bolted to 
the circular table on which the track is placed, is 
a large circular rack, which is engaged by the turn- 
ing gear with which the turret is operated. The 
power for turning the turret is supplied by two 50- 
hbrse power electric motors, which are located below 
the floor of the 13-inch turret. These motors revolve 
in the same direction, both driving through bevel 
gears a horizontal shaft which runs acrbss the turret. 
The shaft carries at one end a right-hand and at the 
other end a left-hand worm, each of which engages 
with a worm wheel at the top end of a vertical shaft. 
At the lower end of the vertical shaft of each of the 
worm wheels is a pinion which meshes with the 
circular rack inside the barbette, thus driving the 
turret. 

One 20-horse power motor is located under the 



central girder of the turret for the operation of each 
of the 13-inch ammunition hoists, the arrangement 
being shown in the illustration. Each 8-inch ammuni- 
tion hoist is worked by a 6-horse power motor, and 
there are also special motors for elevating the 13-inch 
guns and for working the rammers which are located 
to the rear of the breech of these guns. 

It will be noticed that whereas the front wall of the 
13-inch turret lies within the circle of the barbette, the 
rear wall extends several feet beyond it. This is due 
to the fact that the section is taken on the longer axis 
of the turret, which is elliptical in shape, this form 
being better suited to the movements of the gun crews, 
reducing the unoccupied space at the sides and giving 
more space to the rear of the guns where it is needed. 




Gun and Armor Plan ; " Alabama " Class. " Alabama," " Wisconsin," " Illinois." 



gun deck is located a broadside battery of fourteen 
40-caliber 5-inch rapid-fire guns, and the whole bat- 
tery is protected by 6 inches of armor with 2-inch 
steel bulkheads between each gun. At the barbettes 
transverse bulkheads extend across the vessel, protect- 
ing the central portion of the vessel from raking 
fire. At the level of the waterline these bulkheads 
are 10 and 12 inches in thickness; on the berth 
and gun decks they are 5 and 6 inches thick. The 
armor on the barbettes is 15 and 12% inches, on the 
lower turrets 15 and 17, and on the upper turrets 9 
and 11 inches in thickness. At the level of the top 
edge of the waterline belt will be a 2%-inch protec- 
tive deck, which will be thickened to 3 inches forward 
to the bow and 5 inches aft to the sternpost, the deck 
abaft the after barbette being increased 
in thickness to compensate for the ab- 
sence of waterline protection. 

The "Kentucky" and "Kearsarge," 
which were built at Newport News, are 
among the handsomest battleships afloat, 
and although the freeboard of 14 feet is 
low and the 5-inch gun is too light for 
the perforation of 6-inch armor except 
at rather close ranges, they are most 
serviceable ships and a valuable addition 
to our navy. At some future day we look 
to see the superposed turrets removed, the 
8-inch guns emplaced in sponsons at the 
four corners of the broadside battery, and 
the fourteen 5-inch replaced by ten 6-inch 
rapid-fire guns. 



The elliptical turret is otherwise known as the bal- 
anced turret, the weights being so adjusted that there 
is practically no excess of 16a'd on any part of the turn- 
table. The front walls of the turret are 17 inches in 
thickness, decreasing to 15 inches at the sides and 
rear. 

As compared with the "Oregon," the "Kentucky" is 
20 feet longer on the waterline, and has 3 feet more 
beam, 6 inches less draft and 1,252 tons more displace- 
ment. Her maximum coal supply of 1,591 tons of coal 
is about the same, and she has the same speed, 16.8 
knots per hour. Her waterline belt, however, is car- 
ried up to the stem, tapering from 16% inches amid- 
ships to 4 inches at the bow. The "Oregon" is unpro- 
tected at the waterline from the forward barbette to 
the stem and from the after barbette to the stern. 
Amidships the belt is 1'6% inches at the top edge, 
13% inches at the waterline and 9% inches at the 
lower edge. Above the waterline belt is a wall of 
5-inch armor, extending to the gun deck. Upon the 



" ALABAMA " CLASS— FIRST-CLASS 
BATTLESHIP " WISCONSIN." 
On June 10, 1896, Congress authorized 
the construction of three first-class battleships, which 
have recently been completed and are known as the 
"Alabama," "Wisconsin" and "Illinois." The first 
named was constructed at the Cramps' Shipyard, 
the "Illinois" at the yard of the Newport News 
Shipbuilding Company, and the "Wisconsin," which 
is herewith illustrated, was built at the Union 
Iron Works, San Francisco. These fine vessels in- 
troduced a type of battleship that seems likely to 
become the standard type for the United States navy. 
Several new features are introduced in these ships, 
among which we may mention a change in the fram- 
ing, the main frames being continuous from the keel 
to the armor shelf, and from the armor shelf to the 
upper deck. The longitudinal frames are built on 
a system which gives special stiffness and rigidity 
to the floors of the vessels, and reduces the liability 
to damage in grounding and docking. Special docking 
keels have been provided, these last being a great safe- 
guard against undue strains when the ship is taking 




Displacement, 11,653 tons. Speed, VIM knots. Bunker Capacity, 1,310 tons. Armor: Belt, 16% inches to 4 inches; turrets. 14 inches; barbettes, 15 inches; deck, flat 2% inches, slopes 3 inches 
to 4 inches. Batteries s Four 13-inch B. L., fourteen 6-inch B. F., sixteen 6 pounders, SU. 1-pounders, four Colts, two 3-inch Held guns. Torpedo Tubes, 1. Complement, 590. 
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the keel blocks. The coal bunkers have been designed 
with a view to easy stowage and accessibility for firing, 
and at the same time they have been plaeed so as to 
give a maximum protection to the boilers. A new 
departure also is the method of placing the boilers, 
which are arranged fore and~aft, the two smokestacks 
being placed side by side, a conspicuously novel feature 
in ships of the United States navy. 

In these vessels we see a return to the high free- 
board which distinguishes the "Iowa" from the "Ken- 
tucky" and the ships of the "Oregon" class, whose 
freeboard is not more than 12 or 13 feet. In the 



"Alabama" class a spar deck extends from the bow 
throughout two-thirds of the length of the vessel, 
terminating just forward of the after barbette. This 
feature not only gives better sea-going qualities, but 
the forward guns are given an extra command of about 
7 feet, and a considerable increase of berthing space 
is provided for the crew. The hull is protected at the 
waterline by a belt of Harveyized armor with a max- 
imum thickness of 16% inches, the belt extending 
from 3 feet 6 inches above to 4 feet below the normal 
low waterline. The maximum thickness is maintained 
throughout the entire length of the engine and boiler 



spaces. Above the belt, over the same spaces, is a 
2% -inch protective deck. Forward and aft of the 
barbettes the protective deck slopes toward the sides 
of the vessel and has a thickness of 3 inches toward 
the bow and 4 inches toward the stern of the ship. 
Where the protective deck is sloped at the sides there 
are cofferdams, 3 feet in width, packed with corn- 
pith cellulose, which has the property of swelling and 
forming a water-tight packing should the waterline be 
penetrated by a shell. Forward and aft of the main 
armor belt are transverse bulkheads of 12-inch armor. 
From the wake of the forward barbette to the bow 




ENGINES OF THE "WISCONSIN." 
Cylinders: High Pressure, 33!4 inches ; Intermediate, 51 inches ; Low Pressure, 78 inches; Stroke, 48 inches. Working Pressure, ISOpounds to the square inch. Horse Power, 12,609. 
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the waterline armor is reduced in thickness, tapering 
to 4 inches as a minimum. Prom the top of the main 
armor belt to the main deck protection is afforded by 
a belt of 5%-inch armor which turns in to meet the bar- 
bette, thus forming a completely inclosed citadel. Im- 
mediately inside the 5%-inch armor are worked coffer- 
dams, 3 feet in width by 3 feet in height, which are 
packed with corn-pith cellulose. Above the 5%-inch belt 
is another continuous wall of 5%-inch armor which ex- 
tends from the main deck to the spar deck. This wall 
also terminates in forward and after transverse bulk- 
heads. Within the protected citadel thus formed is 
mounted on the main deck a broadside battery of 
eight 6-inch 40-caliber rapid-fire guns, and on the 
same deck forward toward the bow, two 6-inch guns 
are mounted in two sponsons protected by 6 inches 
of armor. It should be mentioned that 1%-inch 
splinter bulkheads are worked in between each 
pair of 6-inch guns in the central battery. On 
the spar deck above the broadside battery are four 
additional 6-inch guns, with an arc of fire from 
abeam to dead-ahead and dead-astern. These guns 
also have 6 inches of armor protection. The armor 
on the conning tower is 10 inches in thickness and 
the tube which connects the conning tower with 
the central station below the protective deck has 
walls 7 inches in thickness. 

The' main battery consists of four 13-inch guns, 
mounted in turrets, one forward and one aft, pro- 
tected by 15 inches of armor, which is increased 
to 17 inches on the port plates. These port 
plates, by the way, are another innovation, being 
inclined sharply to the rear with a view to de- 
flecting projectiles and presenting a greater horizontal 
thickness to penetration should the projectiles "bite." 
The barbettes are protected by 15 inches of armor. 
The turrets, like those on the "Kentucky," are oval, 
the oval form being adopted to reduce unnecessary 
space at the side of the guns and provide extra room 
behind them for handling and loading. Another good 
feature of these turrets is that the center of gravity 
of the rotating parts lies in the axis of rotation, and 
the turret, being thus exactly balanced, can be turned 
without difficulty, even when the ship is rolling or 
has a heavy list. The forward 13-inch guns have a fine 
command, their axis being 26% feet above the normal 
load waterline. The after turret swings just above 
the main deck and has a command of 19 feet. Each 
turret has three sighting hoods. The one in the center 
is occupied by the officer whose duty it is to keep the 
guns pointed at the target, and who is simply con- 
cerned with the turning in a lateral direction. The 
hoods on either side are occupied by the gun pointers, 
who attend to the elevation and depression of the 
guns. The secondary battery is made up of sixteen 
6-pounder, rapid-fire guns, six 1-pounder, four Colts, 
and two 3-inch rapid-fire field guns for the use of 
landing parties. The vessels are provided with four 
long Whitehead torpedoes, which are discharged 
from the berth deck, the torpedo tubes being lo- 
cated behind the protection of the 5%-inch side 
armor. Although the contract speed for these ves- 
sels was only 16 knots, they each did over a knot 
better, the trial speed of the "Alabama" being 17.1 
knots, that of the "Wisconsin" 17.17 knots, while 
the "Illinois" made 17.45 knots. As may be seen from 
the accompanying photographic view of the "Wiscon- 
sin," these vessels present a fine, seaworthy appearance, 
and while somewhat behind the battleships of their 
date in speed, they are superior in armament and 
protection. 
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ENGINES OF THE BATTLESHIP "WISCONSIN." 

Although the work of the Bureau of Steam Engineer- 
ing of the navy does not figure so prominently in the 
illustrated journals of the country as that of the 
Bureau of Construction, which is responsible for the 
design of the hulls of bur warships, it is no less im- 
portant, and to its efficiency we owe much of our 
naval prestige. Witness the feat of the "Oregon" 
in steaming 14,000 miles to the theater of war, and 
almost on the day of her arrival giving successful 
chase to a 20-knot cruiser and bringing her to, with 
a shell from her forward gun. Well-designed and 
well-built motive power and efficient engine room 
service did far more to win the victories of the late 
war than they have ever received credit for. 

The engines of the "Wisconsin," herewith illustrated, 
were designed by the Bureau and built by the Union 
Iron Works, San Francisco. There are two sets of 
engines, rights and lefts, placed in separate water- 
tight compartments, separated by a longitudinal bulk- 
head. They are of the vertical, inverted-cylinder, 
direct-acting, f triple-expansion type. The high-pressure 
cylinder is 33% inches, the intermediate 51 inches, 
the low-pressure cylinder 78 inches in diameter, the 
common stroke of all pistons being 48 inches. The 
maximum indicated horse power of the two sets as 
developed on trial was 12,609. 

Tre framing consists of special forged and bolted- 
up columns for the back, and forged steel, turned 
columns for the front side. The forged column con- 



sists of two forged, scrap-iron, plate sides, with 
flanges for securing the column to the bed-plate, forged 
solid with the sides, as are also the flanges for secur- 
ing the columns to the cylinder bottoms. Between 
these two sides is secured the casting that forms 
the main guides, which extends clear through from 
the front to the back of the columns and forms a rigid 
connection between the two sides. Below the guides 
the sides separate and form an inverted Y-frame, 
and here a plate is worked in between the two 
legs forming a strong intercostal. The construction 
provides a frame of great rigidity, which does not 
weigh any more than the cast steel frames, and pro- 
vides a greater certainty of absolutely reliable ma- 
terial. It has given complete satisfaction in the 
engines of the "Olympia" and the "Oregon," and has 
been readily accepted by the Bureau of Steam Engi- 
neering in place of the type called for in the original 
specifications of these engines. The crank shaft is 
made in three sections, which are reversible and inter- 
changeable. The crank pins are 14% inches in diam- 
eter and 17 inches long, and the crank webs are each 
16*4 inches wide by 10 inches thick. A 7%-inch hole 
is bored axially through each shaft and crank pin. 
The thrust shafts are 14 inches in diameter with 9-inch 
axial holes. Each shaft has 11 thrust collars, 2 inches 
wide, placed 3% inches apart, the outside diameter 
of the collars being 21% inches. The propeller shafts 
are 14% inches in diameter, with a 9%-inch axial 
hole bored throughout their length, the hole being 
tapered in the after section, where it passes through 
the propeller hub. All of the crank line and pro- 
peller shafting is of hollow, forged steel, of very high 
quality. The reversing gear is of the straight-push 
type, controlled by a hydraulic controlling cylinder 
and differential valve gear, and a hand pump is at- 
tached to the hydraulic end of the reversing engines 
for operating by hand. The air pumps, which are of 
the single-acting, vertical type, with inverted steam 
cylinders, are independent of the main engines. There 
are two air pumps for the set, which balance each 
other. 

A special feature of the condensers for these engines 
is the fact that the shells are made of steel plate, 
the water ends being of bronze. This is a feature that 
may be considered as somewhat experimental, and the 
result of using steel for the shell will be watched by 
marine engineers with considerable interest. The 
main circulating pumps which supply the condensers 
with cooling water are of the centrifugal type. There 
are two of them, one being placed in each engine room. 
When they are used as emergency pumps on the bilge 
of the ship they will have a capacity of 12,000 gallons 
per minute each. Each engine room is also fitted with 
an auxiliary condenser with its air and circulating 
pumps, fire and bilge pumps, main and auxiliary feed 
pumps, and hydraulic steering pumps in duplicate. 

The screw propellers are of manganese bronze and 
are three-bladed, the pitch being variable from 16 feet 
6 inches to 18 feet 6 inches, the designed pitch being 17 
feet 6 inches. The diameter of the propellers is 15 feet 
6 inches. The starboard propeller is right, and the 
port propeller left-handed. Each blade is firmly bolted 
to the boss by tap bolts of rolled manganese or Tobin 
bronze, secured by lock plates. An interesting feature 
is that the hubs and plates for these propellers have 
been tinned, this being done for the. purpose of main- 
taining a better surface on the propellers, and also 
with a view to mitigating, to a certain extent, any 
galvanic action which may arise between the pro- 
pellers and the adjacent steel structural material. 
The ship carries eight single-ended steel boilers placed 
in four compartments, two boilers in each compart- 
ment. Each boiler has a mean outside . diameter of 
15 feet 6% inches, and an outside length of 10 feet. 
They have a total grate surface of 685 square feet and 
a total heating surface of 21,200 square feet; the boiler 
pressure is 180 pounds to the square inch. 



"MAINE" CLASS— FIBST-CLASS BATTLESHIP "MAINE." 
The "Maine" class of battleships, which includes the 
"Maine," "Missouri" and "Ohio," was authorized May 
4, 1898. The first plans drawn up for these vessels 
were almost identical to those of the preceding ("Ala- 
bama") class. The announcement of their contract 
speed, which was set down at 16 knots, aroused a storm 
of criticism, on the ground that this was at least 2 knots 
less than the average speed of foreign battleships at 
that time under construction, and the agitation resulted 
in a decision to enlarge the ships, and give them a 
speed of IS knots an hour. The amended designs were 
a great improvement over those which they superseded. 
While the hulls are similar to the "Alabama" type, 
they are refined by the addition of 20 feet amidships, 
this lengthening being made to accommodate the in- 
creased motive power necessary to give the additional 
2 knots speed. It also admitted of the addition of two 
more 6-inch guns to the broadside battery. The im- 
provement of the "Maine" over the "Alabama" was not 
confined, however, to speed. The developments in 
armor manufacture, during the few years preceding the 
construction of the vessel, due to the introduction of 



the Krupp process of face-hardening, had enabled our 
Naval Constructors to secure the same amount of pro- 
tection with considerably less thickness of armor, the 
weight thus saved being distributed judiciously among 
the other offensive and defensive elements of the de- 
sign. Moreover, the Bureau of Ordnance had suc- 
ceeded in making a highly satisfactory form of all- 
nitrocellulose smokeless powder, and it had brought 
out an entir3ly new set of guns suitable to the new 
powder, of great length and high velocity, which, piece 
for piece, were vastly more powerful and effective than 
the earlier weapons. Water-tube boilers had also been 
developed to a point at which the Bureau of Engineer- 
ing felt justified in adopting them exclusively in the 
"Maine" class. One advantage of the reduction of 
weights, due to the use of improved materials of con- 
struction, is seen in the increase of the maximum 
coal-bunker capacity from 1,355 tons in the "Alabama" 
to 2,000 tons in the "Maine." 

The hull is constructed with the usual double-bottom, 
elaborately subdivided, and controlled by powerful 
pumps. The upper, or spar-deck, as in the "Alabama," 
extends aft to the after barbette, the freeboard forward 
being 19 feet and aft 11 feet. The vessels have the- 
seaworthy qualities and handsome appearance of the 
"Alabama" class, but the effect is enhanced by the 
greater length and by the arrangement of the funnels 
on the longitudinal axis of the vessel instead of trans- 
versely, as in the preceding class. The waterline belt 
has a thickness amidships of 11 inches at the top and 
7% inches at the bottom. It extends from abaft of the 
after barbette forward to the stem, decreasing to 4 
inches in thickness as a minimum at the bow. The 
protective deck is 2% inches on the fiat above the en- 
gine and machinery spaces and slopes with a thickness 
of 3 inches to the bow, and aft, with a thickness of 4 
inches, to the stern. Diagonal bulkheads of heavy 
armor will extend athwartship from the main armor 
belt at each barbette. Resting upon the main belt and 
its bulkheads is another wall of armor, 6 inches in 
thickness, which will be about 16 feet in height and 
will extend unbroken, from the main belt to the upper 
spar deck. This wall of armor will prevent the en- 
trance of explosive shell beneath the central, 6-inch 
rapid-fire battery, and will form a complete wall in 
front and around this battery. 

The turrets containing the four 12-inch guns will 
have a thickness of 11 inches and 12 inches on the port 
plates. Forward, in the bow, the two sponsons which 
carry, each, a 6-inch gun, will be protected by 6 inches 
of armor, and the same thickness will protect each pair 
of guns on the upper deck amidships. All of this armor 
will be face-hardened by the Krupp process and, ton for 
ton, its resisting power will be from 40 to 50 per cent 
greater than that of the untreated plates, with which 
our ships of twelve or fifteen years ago were protected. 

The main armament will consist of four of the new 
smokeless powder, 40-caliber, 12-inch guns, and sixteen 
6-inch smokeless powder 50-caliber guns. This 12-inch 
gun has developed on trial a muzzle energy just under 
48,000 foot tons, or nearly double the energy of the 
12-inch guns of the "Iowa," when using brown pow- 
der during the war. The 6-inch gun has shown a 
velocity of over 3,000 feet per second and a muzzle 
energy of over 6,000 foot tons, or about double that of 
the 6-inch guns firing brown powder with which our 
vessels were equipped during the Spanish War. 

Other novel features in the "Maine" class are the 
fitting of under-water torpedo tubes, the advantage of 
which over above-water torpedo tubes in respect of 
safety from explosion by the enemy's shell-fire is obvi- 
ous. The lessons of the war, as shown in the destruc- 
tion by conflagration of Cervera's fleet, are exemplified 
in the fact that wood is used very sparingly throughout 
the vessel. With the exceptions of the main deck out- 
side the superstructure, the upper deck and the bridge?, 
decks will be covered with linoleum, rubber tiling, wire 
mats or cement, and such wood as is used will be fully 
flreproofed. Wherever it is possible light metal will 
be used for gangways, bridges and all fixtures, except 
such as can be readily thrown overboard when going 
into battl«. Another noteworthy feature in these ves- 
sels is that electricity will constitute the motive power 
of many of the auxiliary engines. It will be used -to 
run the ventilating blowers, hoist the ammunition, to 
turn and control the turrets, besides furnishing light 
throughout the vessel and providing current for four 
searchlights and a double set of Ardois night signals. 



"VIRGINIA" CLASS-FIBST CLASS BATTLESHIP 
"GEORGIA " 

The five great battleships of the "Virginia" class 
form by far the largest and most important addition 
ever faade to the United States navy. Never before 
have we built so many armored ships of one class, 
and never a vessel of the great displacement of 14,948 
tons. The "Maine" of 12,300 tons is a big ship; but 
the "Georgia" will be larger by 2,648 tons. The story 
of the increase is shown in the. accompanying table. 

The vessels of the "Virginia" class will be known as 
the "Georgia," "Nebraska," "New Jersey," "Rhode 
Island" and "Virginia." The first three were author- 
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Plan of Main Deck. 



Midship Section, Showing: Protection of Boilers by Double 
Bottom, bide Armor and Coal Bunkers. 



Gun and Armor Plan. " Maine " Class. 
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FIEST-CLASS BATTLESHIP "MAINE." ALSO "MISSOUBI" AND "OHIO." 

Displace m ent, 12,300 tons. Speed, 18 knots. Bunker Capacity, 2,000 tons. Armor (Krupp) : Belt, 11 inches to 4 inches; turrets, 12 inches toll inches; barbettes, 12 inches; deck, flat, aj^ inches, slopes, 3 inches to 4 inches. Armament : Four 12-inch 40-caliber. sixteen 6-inch 

50-caliber K. F., six 3-inrli R. F.. eight 6-pounders, six 1-pounders, two Colts, two 3-inch field guns. Torpedo Tubes, 2 submerged. < oiii|>: cuieiil. 55J. 
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Battleship. 


Authorized. 


Length. 


Displacement. 


Texas 

Oregon.. 

Maine 

Georgia. 


1880 
1890 
1895 
1898 
1901 


301 feet. 
348 " 
368 " 
388 " 
435 " 


6,315 tons. 
10.288 " 
11.540 " 
13.300 » 
14,948 " 



ized on March 3, 1899; the last two on June 7, 1900. 
The accepted design, as shown in the accompanying 
illustration, was only arrived at after a long con- 
troversy in the Naval Board on Construction, which 
was prompted by the revival of the question of the 
superposed turret. As first designed, the 
"Georgia," "Nebraska" and "New Jersey" 
were to be of 14,650 tons displacement, 
and their main armament was to con- 
sist of four 12-inch and eight 8-inch 
breech-loading rifles, and twelve 6-inch 
rapid-fire guns, besides a dozen of the 
new 3-inch • rapid-fire pieces, the 8-inch 
guns to be carried in four separate tur- 
rets as in the "Oregon." In the follow- 
ing year, when the battleships "Vir- 
ginia" and "Rhode Island" were author- 
ized, the acceptance and gunnery trials 
of the superposed turrets on the "Kear- 
sarge" had made such a favorable impres- 
sion that an agitation was started in 
favor of reviving this form of turret on 
the two new ships. The suggestion was 
opposed by the Board of Construction, 
the same arguments being used as in the 
discussion over the "Kentucky'' and 
"Kearsarge." Ultimately, as a compro- 
mise, it was decided to build three ships 
with and two without the superposed turrets, and a 
few months later the board, for the fiake of uniformity, 
declared in favor of building the whole five ships with 
superposed turrets. 

Of course, the most striking novelty in these mag- 
nificent ships is their great size. As compared with 
the "Maine" class the. length has gone up from 388 
feet to 435 feet; the beam from 72 feet 2% inches to 
76 feet 2% inches; while the normal draft is 3 inches 
greater, or 23 feet 9 inches, as against 23 feet 6 inches. 
Great size has distinct advantages in the way of 
seaworthiness, a stable gun platform, and a wider 
margin of flotation when the waterline is being pierced 
in a close action. The greater displacement of the 
"Georgia" has been judiciously distributed among guns, 
armor, and motive power. She is the fastest, best 
protected and most powerfully armed ship in the United 
States navy, and the most powerful in any navy. A 
grea.t improvement over the "Maine" class will be seen 



in the uniform freeboard of 20 feet from bow to stern. 
Apart from the military advantage gained in the 
added command of the guns of the main battery aft, 
there will be a net gain in accommodations, which will 
contribute greatly to the comfort and healthfulness 
of both officers and crew. None of them will be shut 
up behind blank walls of heavy armor, and lighted 
only by artificial means, the living spaces all having 
air ports and direct access to sunlight. The added 
freeboard aft, too, will make the ships more weatherly 
in a following sea. 

The hull will be protected by an 8-foot belt reaching 
from stem to stern, which will extend 5 feet below 




Gun and Armor Plan; "Georgia" Class. "Georgia," Nebraska," 
"Rhode Island," "Virginia.' 



and 3 feet above the waterline at normal draught. 
Prom the top to the waterline the belt will be 11 
inches through, and thence to the lower edge it will 
taper to 8 inches. These dimensions will be main- 
tained throughout the engine and boiler room spaces 
for a distance of 192 feet. Forward and abaft of this 
the belt will taper in thickness to a minimum of 4 
inches at bow and stern. Above the main belt, for a 
distance of 245 feet amidships, i. e., throughout the 
position of the main broadside rapid-fire battery of 
6-inch guns, the sides will be reinforced by armor of 
a uniform thickness of 6 inches. This armor will 
reach all the way up to the main deck, and it will be 
joined to the barbettes of the 12-inch turrets by 
athwartship armor of 6 inches in thickness aft, and 
by inclined armor of like thickness forward, yield- 
ing, in this latter case, the added protection of glacis 
against the head-on raking fire of an enemy. The 
after athwartship armor is vertical. There will be a 



curved protective deck from bow to stern, which will be 
1% inches thick on the flat and 3 inches thick on the 
slopes. A cellulose belt 3 feet in thickness will be 
worked continuously from bow to stern along the sides 
above the protective deck. The obturating material 
will be the well-known corn-pith cellulose. Wood will 
be used very sparingly, and, where indispensable and 
not exposed either to the weather or under water, will 
be fire-proofed. Light metal bulkheads will supplant 
the usual wooden partitions in the living spaces; some 
of the furniture will be of pressed metal; the chart- 
house will be of bronze; and all of the decks under 
cover will be laid with linoleum. To guard against 
the overheating of the magazines, there 
will be a 4-inch air space around them in 
addition to a coating of some non-con- 
ducting material, while certain of the 
magazines are to be arranged so that 
they may be chilled by compressed air 
from the refrigerating plant. 

The fighting powers of the vessels will 
be centered in the main battery of four 
12-inch and eight 8-inch breech-loading 
rifles, the main rapid-fire battery of twelve 
6-inch breech-loading rifles, the secondary 
rapid-fire battery of twelve 14-pounders 
and a dozen 3-pounders, and the auxil- 
iary battery of eight 1-pounders, two field 
pieces, two machine guns, and a half 
dozen 0.3 automatic guns. All the heavy 
guns will be of the new smokeless-powder, 
long-caliber type. 

The four 12-inch rifles will be mounted 
in two elliptical, balanced turrets 10 
inches thick except for the slanting port 
plates, which will be an inch heavier. 
These guns will fire through arcs of 270 degrees. Four 
of the 8-inch guns will be superposed upon these tur- 
rets, fixed to move in unison, and they will be sheltered 
by walls of 6-inch armor increased half an inch on the 
slanting face plates. The four remaining 8-inch guns 
will be mounted amidships, two on each side, on the 
main deck, and will be housed in independent turrets 
similar to those placed above the 12-inch guns. These 
8-inch rifles will have arcs of fire of 180 degrees, rang- 
ing from dead ahead to dead astern. This arrangement 
of the 12 and 8-inch guns gives a bow and a stern 
fire of six 8's and two 12's, and a broadside of six 
S's and four 12's. 

The 6-inch guns are arranged in broadside. Each 
gun, of which there are six on each broadside, has an 
arc of fire of 110 degrees, and the ports are so arranged 
that the guns can be turned inboard within the side 
line, the two forward pairs swinging forward, and 
the other eight guns swinging aft, the recesses being 



'New Jersey, 




Displacement) 14,948 tons. Speed, 19 knots. Banker Capacity, 1,900 tone. Armor : Belt, 11 Inches to i inches ; turrets, 11 to 10 inches and 6J4 to 6 inches ; barbettes, 10 inches and 6 inches; 
deck, flat, 1H inch, slope, 3 inches. Armament t Four 12-inch 40-callbcrB. L.; eights-inch 45-caliborB.L.; twelve 6-inch SO-caliber K. P.; twelve 3-inch E. F.; twelve 3-pounders; eight 1-pounders*; 
two 3-inch field guns ; six automatic guns; two. machine guns. Torpedo Tabes, 2 submerged. Complement, 705. 
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long enough to bring the muzzle of the gun almost 
flush with the side of the ship. This arrangement 
does away with the inconvenience of dismounting the 
guns to avoid obstructions or to guard them against 
the stress of heavy weather. Each of these guns is 
sheltered behind a heavy port shield, and there is a 
splinter bulkhead of 2%-inch nickel steel between each 
gun and its neighbor on either side. The twelve Im- 
pounders, sheltered by local armor of 2-inch steel 
and by shields, are to be mounted eight on the gun 
deck well forward and aft, and four up in the super- 
structure on the main deck, aft of the amidship 8-inch 
.turrets. The twelve 3-pounders are to be mounted on 
'the bridges and on the superstructure 
deck, while the 1-pounders, automatic and 
otherwise, and the Gatlings, are to be 
placed in the tops and in the boats. The 
submerged torpedo-tubes, of which there 
are two, are to be placed one on each 
side, well forward, and the operator is to 
control his tube from an armored station 
on the deck above, sufficiently sheltered to 
be proof against 6-pounder fire. 

The main engines will be of the four- 
cylinder triple-expansion type, driving 
twin screws, capable of developing 19,000 
indicated horse power, and designed to 
drive the ship at 19 knots. The steam 
pressure will be 250 pounds, and the cyl- 
inders will be: H. P. 35 inches, I. P. 57 
inches, and two L. P. each of 66 inches dia. 
by 4 feet stroke. Number of revolutions 
a minute, 120. There will be twenty -four 
boilers of the straight water-tube type, 
placed in six water-tight compartments. 
They will have quite 1,280 square feet of 
grate and 55,000 square feet of heating 
surface. The air pressure in the ash-pits 
will not exceed one inch of water. Each ship will 
be fitted as a flagship and accommodations will be 
provided for 37 officers and 668 seamen and marines; 
a total complement of 705 persons. 



The stem is carried well forward below the water and 
formed into a powerful ram. The maximum beam is 
50 feet; and the draught upon the normal displace- 
ment of 3,235 tons is 12% feet. Upon this displace- 
ment the ship carries, closely stowed in the bunkers, 
400 tons of coal. 

The hull is of steel, unsheathed, with an inner bot- 
tom reaching up to the armor shelf and ranging fore 
and aft throughout nearly the whole length of the 
ship. This intramural space is extensively subdivided 
into water-tight compartments, and, like the large, 
main compartments of the ship proper, it is under 
the control of a pumping plant of large capacity. 





Gun 



Monitors. 

"ARKANSAS'' CLASS— THE MONITOR "ARKANSAS." 
It is safe to say that the four monitors "Arkansas," 
"Wyoming," "Connecticut" and "Florida," which are 
now under construction for the United States navy, 
are the last monitors that will be built for our own or 
any other navy. In the light of modern developments 
the type is discredited. Indeed, these four will owe 
their existence to panic legislation during the late war, 
due to the fear of bombardment entertained by some of 
the leading Atlantic cities. The monitor is purely a 
harbor-defense vessel, and would be practically use- 
less, if not, as Sampson's operations off the northern 
coasts of Cuba and Porto Rico proved, a positive 
incumbrance in naval operations on the high seas. 

The monitor lacks those prime qualities of a fight- 
ing ship — seaworthiness, steadiness as a gun platform, 
habitability, and mobility. As regards this last, one 



and Armor Plan ; " Arkansas " Class. " Arkansas," " Wyoming'," 
"Connecticut," and "Florida." 



The hull is protected by a continuous band of armor, 
extending from the main deck line down to a depth 
of 30 inches below the waterline amidships. This 
armor has a maximum thickness of 11 inches at the 
deck line throughout the region occupied by the 
engines, the boilers, and the magazines, tapering 
thence to the armor shelf well below water. Forward 
and abaft the "vital" space the armor is graduated by 
easy steps till it terminates at the bow and the stern 
in thicknesses of five inches. The protective deck, or 
more properly speaking the main deck, is com- 
posed of two thicknesses of %-inch plating, of which 
the upper course is of nickel steel. This is sufficient 
defense against the acute angle at which most plung- 
ing shots would have to strike. 

A five-sided superstructure occupies the central por- 
tion of the main deck. In the lower half are quartered 
some of the officers, and there, too, is the galley, the 
armory, some wash rooms, and spare space for the 
housing of part of the crew if so desired. On the next 
deck above, i. e., the superstructure deck, is placed the 
major part of the rapid-fire portion of the battery. 
The hammock berthing is also in the superstructure 
on that deck, lending a very mild protection to the 



light upon the fundamental plating. Wherever possi- 
ble, woodwork is omitted and supplanted by light 
metal bulwarks, etc., but where wood is found needful 
for the sake of health and the saving of weight, it is 
carefully fireproofed. 

The ship is propelled by twin screws driven by two 
triple-expansion engines, placed in one watertight 
compartment. These engines are of the vertical, 
inverted-cylinder, direct-acting type, each with a 
high-pressure cylinder of 17 inches, an intermediate- 
pressure cylinder of 26%, inches, and a low-pres- 
sure cylinder of 40 inches, the stroke of all pistons 
being 2 feet. The collective indicated horse power 
of the propelling and the circulating 
pump engines will be 2,400 when the main 
engines are making in the neighborhood 
of 200 revolutions per minute. Steam is 
supplied at a working pressure of 250 
pounds, by four water-tube boilers, having 
a total grate surface of quite 200 square 
feet, and a total heating surface of 8,800 
square feet, and capable of supplying all 
the steam on shipboard when running at 
full power. 

The vessel is lighted by electricity, 
while the turret mechanisms and all the 
ammunition hoists will be actuated by the 
same power. By the adoption of elec- 
tricity so generally, the presence of long 
passages of heating steam pipes is obvi- 
ated, and in this way alone a very consid- 
erable reduction of temperature will be 
effected under service conditions. 

The main battery consists of two of the 
new 40-caliber 12-inch breech-loading 
rifles, and the secondary battery of four 
4-inch rifles, while the auxiliary battery 
includes three 6-pounders and four auto- 
matic 1- pounders. 

The 12-inch guns are mounted in a single barbette 
turret of the balanced type, having an inclined face 
with a pitch of 42 degrees. The armor for the turret 
and the barbette is 10 and 11 inches thick and treated 
by the Krupp process. The four 4-inch guns are 
mounted on the four principal corners of the super- 
structure deck, where they will command a wide 
field of fire. These guns are protected by shields. 
Three 6-pounders are mounted on the bridge deck, 
while the 1-pounders are placed on the hammock 
berthing, amidships, and up in the single top of the 
military mast. The 12-inch and the 4-inch guns are 
designed for smokeless powder, the first having a 
muzzle velocity of 2,800 feet per' second and the latter 
of 2,900 feet per second, the respective muzzle energies 
being 46,246 and 1,870 foot-tons. 

The ship will carry two searchlights, one forward on 
the mast and the other upon a stand at the after end 
of the bridge deck. Every modern facility will add to 
the equipment and finish of the vessel, and ample 
quarters and bathing facilities will make life reason- 
ably comfortable for the complement of a captain, six 
other officers, and 130 enlisted men. 




Displacement* 3,235 tons. Speed, 11.5 knots. Bunker Capacity, 400 tons. Armor: Belt, 11 inches; turrets. 10 inches; barbettes, It inches: deck, 1H inch. Armament! Two 12-inch 

40*ahber B. L.; four 4-inch B. F.; three 6-pounders; six 1-pounders two Colts. Complement, 137. 

HARBOR-DEFENSE MONITOR "ARKANSAS." 



battleship, capable of going anywhere and casting loose 
her guns under any conditions, is worth a fleet of 
monitors, huddled within a mined and fort-defended 
harbor, into which an enemy's fleet will in all prob- 
ability never be so rash as to force an entrance. 
The "Arkansas" has a waterline length of 252 feet. 



gun crews of some of the smaller pieces. On the bridge 
or uppermost deck are carried the chart-house, the 
boats, and all of the 6-pounder rifles. This and the 
deck just below, like the main deck, being exposed 
to the weather, are not fireproofed; but the berth deck, 
being under cover, is covered with linoleum placed 



These four vessels will be used to a large extent to 
meet the growing need of proper schools of instruc- 
tion for the increasing ranks of the naval militia; and 
it is easy to see how successfully they meet the de- 
mand, by covering every practical branch of naval 
warfare, with the single exception of torpedo duty. 
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Guns a.rvd Armor. 

LATEST TYPES OF NATAL GUNS. 

If it be considered that the striking energy of a ship, 
or her ability to deliver a maximum weight of pro- 
jectiles against the enemy in a given time, is the 
supreme mark of her efficiency, then it must be ad- 
mitted that the great development which has taken 
place since 1898 in our warships is due more than any- 
thing else to the remarkably powerful 
guns with which they are equipped. 

There is no denying that the war 
caught us napping in the matter of 
smokeless powder; and had our strug- 
gle been against a first-class naval 
power, whose ships were armed with 
long-caliber smokeless-powder guns — 
well, to put it mildly, our repair bill 
would have been a heavy one. With 
a few exceptions our ships were 
armed with old-pattern, brown-pow- 
der guns, of low velocities and ener- 
gies compared with the long-caliber 
smokeless-powder weapons with which 
our new warships are being equipped. 
The remarkable velocities obtained by 
projectiles in our new type of naval 
guns is due to the large powder cham- 
ber, big charge, slow combustion and sustained acceler- 
ation in the long bore of the gun, these combined 
elements enabling the new 6-inch gun, for instance, to 
deliver its 100-pound projectile with a muzzle velocity 
of 2,900 feet per second, as against a velocity of 2,000 
feet per second in the old 30-caliber 6-inch gun, thereby 
more than doubling its energy. 

There is no branch of the naval service in which 
a greater advance has been made in the' past three 
years than in the Bureau of Ordnance, where the 
experimental work has been extremely successful. The 
starting point in the reconstruction of 'our naval ord- 
nance was the powder; it was necessary to secure a 
smokeless powder that would give high ballistic re- 
sults and at the same time would be perfectly stable. 
The Bureau has directed its attention with great suc- 
cess to the development of an all-guncotton powder, 
from which nitro-glycerine is completely excluded, and 
the last report of Rear-Admiral O'Neil states that this 
year's experience with the navy smokeless powder 
places it in a high position as a propellant, the results 
even exceeding those of the previous year. The 
accompanying table of the latest types of naval guns 
tells its own story, and we draw particular attention 
to the power of the new 12-inch rifle, which after a 
flight of 3,000 yards has sufficient remaining velocity 
to perforate 19.5 inches of Krupp armor. The table 
includes the new 7-inch gun, which is likely to take 
the place of the 6-inch g.un in the broadside batteries 
of our future 
battles h ips. 
The 6-inch 
gun is unequal 
to the penetra- 
tion of the 6- 
inch casemate 
armor of mod- 
ern battleships 
at a range of 
3,000 yards, 
whereas the 
new 7-inch 
piece can pene- 
trate 8.3 inches 
of Krupp steel 
at that range 
and would, 
therefore, a t 
least where the 
shot struck 
normal or ap- 
proximately 



normal to the armor, have the intermediate guns of the 
enemy under control. We direct attention also to the 
diagram showing the development of the 6-inch gun 
from the 30-caliber brown-powder gun of 1883 to the 
50-caliber piece mounted on the battleship "Maine" 
and class of 1901. To illustrate the enormous in- 
crease in power of our battleships due to the new 
guns, we offer a comparison of the total energy of 
fire of the "Oregon," as she was equipped during 
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DEVELOPMENT OF 6-INCH GUN, 1883 TO 1901. 

the war, with the total energy of fire of the new "Geor- 
gia" type now under construction. The "Georgia" is, 
of course, a larger vessel; but although the increase 



as against 819,456 foot-tons for the "Oregon," an in- 
crease of about 340 per cent. This enormous increase 
of total energy is not due so much to increase in rate 
of fire, as to the increase of muzzle energy, which 
energy in some cases, as will be seen from the accom- 
panying table, is about double that of the same pieces 
as used in 1898. 

It will be noted that in spite of the great increase in 
length, there has been a simplification of the con- 
struction of the new type of guns. 
The 30-caliber gun, for instance, con- 
sisted of twelve separate pieces, where- 
as the new 50-caliber piece, although 
weighing nearly twice as much, con- 
tains only half a dozen separate pieces. 
The substitution of a long jacket and 
a few long hoops for the many short 
hoops of the 30-caliber gun not only 
cheapens construction, but adds great- 
ly to the transverse strength of the 
piece. 

It should be mentioned in connec- 
tion with the table showing the ball- 
istic powers of the guns that the 
velocities shown are the service or 
designed velocities. As a matter of 
fact, at the proving ground the new 
powder proved to be so excellent that 
higher velocities than these have been obtained with 
powder pressures lower than the 17 tons per square 
inch for which the guns were designed. Thus the 



TABLE OF ELEMENTS OF LATEST TYPES OF NAVAL GUNS (MODELS OF 1»99), GIVING PERFORATION OF FACE- 
HARDENED ARMOR. SERVICE VELOCITIES. AT RANGES UP TO 3.00(1 YARDS. WITH SMOKELESS POWDER, 
CAPPED AND UNCAPPED ARMOR-PIERCING PROJECTILES, AT NORMAL IMPACT 
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in displacement is only about 40 per cent, the total en- 
ergy of five minutes' fire at the greatest practicable 
rate of firing aimed shots would be 2,765,830 foot-tons 




NEW NAVAL, 50-CALIBEB, 6 INCH, BAPID-FIBE GUN. 
Weight, 8.3 tons. Length, 35 f et. Muzzle Velocity, 2,900 foot-seconds. Muzzle Energy, 5,838 foot-tons. 



12-inch piece has given a muzzle velocity of 2,854 foot- 
seconds and corresponding energy of 47,944 foot-tons 
with a powder pressure of 16.5 tons to the inch. The 

7 - i n c h 4 5- 
caliber gun 
has given a 
muzzle veloci- 
ty of 3,000 foot 
seconds with 
a chamber 
pressure of 17 
tons. The 6- 
inch gun has 
shown 2,935 
foot - seconds 
with a little 
over 16 tons 
pressure. The 
5-inch gun has 
done even bet- 
ter, having de- 
livered a 60- 
pound projec- 
tile with a 
muzzle velocity 
of 3,100 foot- 




Breecu Closed and Locked. Breech-Plug Rotated Ready for Withdrawal. Breech Opened, Ready tor Loading. 

BBEECH MECHANISM OF NEW 6-INCH BAPID-FIBE GUN. SAME MECHANISM ON 6-INCH AND 7-INCH GUNS. 
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seconds and 17 tons pressure; while with a 50-pound 
projectile and a chamber pressure of 16.4 tons, the 
remarkable velocity of 3,380 foot-seconds was obtained. 
This is the piece' that will form the main armament 
of the cruisers of the "Denver" class. 



GUN-MOUNTS AND BREECH MECHANISMS. 
The increased rate of fire of the new guns is chiefly 
due to the improved gun-mounts and breech mechan- 




Breech of New 12-Inch Rifle Closed. 

isms. In the first place, all guns recoil in a sleeve which 
carries the trunnions. Upon this sleeve are mounted the 
telescopic sights, and the man who traverses and ele- 
vates the gun, in the case of the large rapid-fire pieces, 
stands on a platform which is supported from this 
sleeve. He is thus able to keep the gun steadily upon 
the target, and is not affected by the recoil. His 
position, with his hands upon the traversing and elevat- 



with a crank, as the plug is too heavy and the 
swing is too great for opening with a lever. The 
time consumed in opening and closing the breech, 
however, is but a minute fraction of that required for 
the service of the gun; it is loading and pointing that 
take the most ime. 

In the case of the 12-inch guns, the continued move- 
ment of the crank first rotates or unlocks the plug, 
which is followed by its withdrawal and the swinging 

round of the plug. It takes 

about 7% turns of the crank 

to open or close the breech 

of a 12-inch gun, which can 

easily be performed in less 

than 5 seconds. The 8-inch 

gun breech is practically the 

same, but being lighter, can 

be handled more quickly. 
The recoil of the 12-inch 

gun is taken up by four hy- 
draulic cylinders placed sym- 
metrically around the gun, 

but attached to the sleeve or 

non-recoiling part. A yoke 

on the rear end of the gun 

serves as an attachment for 

the piston rods, which work 

in the recoil cylinders, and 

recoil is checked by the es- 
cape from the pressure to the 

reverse side of the piston of 

the liquid contained in the 

cylinders. The escape orifices 

for the fluid are grooves cut. 

in the walls of the cylinders, 

which are wide enough to 

give a full opening at the 

beginning of recoil, gradually 

contracting in area until the 

proper limit of recoil is 

reached, when the grooves 

come to a point and thus cut 
off any further flow of liquid. The recoil of the 12-inch 
guns for the "Maine" and class and for the monitors is 
33 inches. Inside each recoil cylinder is a series of 
heavy triple-spiral springs (about one ton in weight), 
which are put in the cylinders under an initial tension 
sufficient to prevent the gun from moving when the 
ship rolls, or when the gun is elevated to its maximum 
limit. When recoil takes place these springs are fur- 



not that a hydraulic buffer, or counter-recoil check, is 
fitted in the front end of each cylinder, which gradu 
ally brings the gun to rest as it runs out. 

The 8, 7, 6, 5, 4 and 3-inch guns all recoil in aD 
oscillating sleeve. The piston rods are attached to the 
rear end of the gun by a yoke, and the recoil cylinders 
contain the counter-recoil springs. The recoil of the 
8-inch gun is 24 inches, of the 7-inch 21 inches, of the 
6-inch 15 inches, and of the 5-inch 11% inches. None 




COMPARISON OF TOTAL ENERGY OF FIRE IN FIVE MINUTES OF BATTLESHIPS OREGON (IN 1898) AND GEORGIA 



Oregon in 1898. 


Georgia. 


Gun. 


Muzzle Energy 
of Gun. 


♦Kate of Fire 
per Minute. 


Muzzle Energy 
in Five Minutes. 


Gun. 

4 12-inch. 

8 8-inch. 
12 6-inch. 
12 3-inch. 


Muzzle Energy 
of Gun. 


♦Rate of Fire 
per Minute. 


Muzzle Energy 
iD Five Minutes. 


4 13-inch. 
8 8-inch. 
4 6-inch. 
20 6-pounders. 


33 627 foot-tons 
8.011 
2,990 
138 


0.4 
1.0 

2.0 

8.0 


269,016 foot-tons 
330,440 
119,600 
110,400 


46,246 foot-tons 
13,602 
5,838 
709 


0.66 
1.2 
3.5 
6.5 


610,447 foot-tons 
652,896 
1,225,980 
276,510 


Total energy all guns in five minutes. . . 


819,456 


Total energy all guna in five minutes. . . 


2,765,833 



* This is the practicable number of carefully aimed shots that could be fired per minute for i 
O'Neil, Chief of the Bureau of Ordnance. 



few minutes, as given by Rear- Admiral 



ing handwheels and his eye at the telescopic sights, 
is shown clearly in the photograph of the 6-inch gun. 
All guns from 3-inch up are fitted with the "Welin" 
patent breech-plug, the rights for which were purchased 
for several hundred thousand dollars from the Vickers- 
Maxim firm. The thread is cut in steps of varying 
radius — a device which reduces the amount of cutting 
away of the 
thread and 
also the depth 
of the plug 
and the dis- 
tance it must 
travel before it 
is fully insert- 
ed. 

The 7-inch 
and all cali- 
bers below 
open the 
breech with a 
horizon tal 
lever. One 
sweep of the 
lever unlocks 
the thread, 
withdraws the 
plug, and 
swings it clear 
of the breech, 
as shown in 
the illustra- 
tion. 

The 8-inch 
rifle and all 
calibers above 
this open 



ther compressed, and they exert sufficient force to re- 
turn the gun to the firing position as soon as recoil 
ceases. As the force exerted by these springs is great 
enough to return the gun to battery at extreme eleva- 
tion, it follows that they have an excess of power to re- 
turn the gun at level, and hence it would run out with 
great violence, probably injuring the mount, were it 




maximum Muzzle Velocity, on trial, 2854 foot^seconds. Muzzle Energy, 47,994 foot-tons. Foot-Tons 

Chamber Pressure, 16.5 tons per square inch. 

NEW NAVAL 12-INCH. 40-CALIBEB GUN. 



Breech of 12-inch Rifle Open. 

of the new guns above 4 inches in caliber uses the 
brass cartridge case, but the powder is put up in bags. 
The guns of and above 7 inches in caliber have the 
charge in two sections, as one section would be too 
heavy and too large to handle conveniently. In tur- 
ret guns of large caliber the elevating, training, hoist- 
ing ammunition, and loading are all done by machin- 
ery operated by electric power. Guns of and below 
7 inches in caliber are handworked. They are 
mounted on pedestal mounts, turn on ball bearings, 
and are balanced in their sleeves. Hence they can be 
elevated or depressed with great ease. In the case of 
the 6 and 7-inch guns, the gun-pointer stands on a 
platform attached to and turning with the gun. All 
guns above 3 inches in caliber are fitted with tele- 
scopic sights, also with open day and night sights and 
with electric and percussion firing gear. 

It may be well to add a word of explanation, just 
here, on the question of rapidity of fire. The rates 
of fire given in the accompanying comparison of the 
"Oregon" and the "Georgia" will, doubtless, appear to 
some of our readers to be very low; but they must re- 
member that these are practicable and not ideal rates 
of fire. Lieut. Meigs, ordnance officer of the Bethlehem 
Steel Works, in his recent address before the Society 
of Naval Architects in New York, quoted approvingly 
a record recently made by an English ship of 8 shots 
from a 6-inch gun in one minute, all of which struck a 
target 15 feet high, at a range of 1,500 yards. Here, the 
conditions were doubtless ideal, the ammunition being 

probably piled 
ready close at 
hand. The 3.5 
rounds per 
minute, given 
in the table, 
represents ac- 
tual condi- 
tions, in 
which the am- 
munition is be- 
i n g brought, 
round by 
round, from 
the maga- 
zines, and all 
the death and 
destruction of 
a sea-fight is 
present. Even 
3.5 rounds per 
minute could 
be maintained 
for a few min- 
utes only, since 
the heating up 
of the gun, 
alone, would 
necessitate a 
rest. 



Energy per Ton Welgbt or Gun, f 
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ABMOB PLATE AND HIGH-EXPLOSIVE SHELLS. 

Commencing with the "Maine" class, all future bat- 
tleships of the United States navy will be protected 
with face-hardened armor treated by the Krupp pro- 
cess, which produces a plate about as much supe- 
rior . to the Harveyized plate as that was to the 
armor which it superseded. The objects sought in the 
manufacture of armor plate are great toughness of 
body to resist cracking and breaking up of the plate, 
and extreme hardness of the face, with the object of 
smashing the projectile before it can effect penetra- 
tion. In the Harveyized plate great toughness is se- 
cured by using a certain percentage of nickel in 
making up the composition of the steel. This tough- 
ness is further secured by a. very thorough furnace 
and mil! treatment. Pace-hardening is done by placing 



second. In each case the shells broke up after pene- 
trating from 3% to 4% inches only. The plate in 
each case was dished only one-eighth of an inch, and 
no further damage was done than the flaking of the 
face-hardened surface. No cracks whatever were 
developed in the plate. In the case of the Bethlehem 
12-inch plate for the "Maine," one Carpenter and two 
Wheeler uncapped shells were used; the striking 
velocities were 1,616, 1,692, and 1,723 feet per second. 
The shells broke up after penetrating 6%, 4%, and 4% 
inches without developing any cracks in the plate, 
the only injury beyond the penetration being a flaking 
of the surface and a slight dishing of the plate in 
the first round to the extent of a quarter of an inch. 
The foregoing results indicate that the side, barbette, 
and turret armor of our latest battleships will be 



of the projectiles and fuses. Lastly, it must not be 
attended with danger in loading into shells, and the 
explosive should be readily manufactured, and in large 
quantities, at a reasonable cost. .. Among the high 
explosives tested were black musket powder, the 
Rendrock Company's No. 400 explosive, picric acid, 
wet guncotton pellets, maximite, and explosive "D." 
Of these, the last two fulfilled in every particular the 
conditions laid down. Their exact composition is, of 
course, a secret; but it is known that maximite is a 
picric acid compound consisting mainly of a picrate. 
Its products of combustion are almost entirely gaseous, 
and as the heat developed on detonation is very great 
it possesses, as the result of its high gravity, an 
Unusually high explosive value. "Dunnite," the other 
explosive is the invention of Cant. Dunn. «T the army, 




12-Inch Kruppized Armor Plate Representing Armor for the " Missouri," After Attack by Three 
12-Inch Shells. Projectiles Smashed on Plate. Penetration. 1% Inches, 04 Inches, and 3>£ Inches. 



12-Inch Kruppized Armor Plate, Representing Armor for the "Maine," After Attack hy Three 
12-Inch Shells. Projectiles Smashed on Plate. Penetration, 6J6 Inches, Q£ Inches, and 4J$ Inches. 



OUR POWERS OF DEFENSE. 



the plate, face upward, in a furnace, covering it with 
a layer of crushed bone and other carbonaceous 
material, and exposing it for the proper length of time 
to a predetermined temperature. The face of the 
plate takes up a large percentage of carbon, and after 
tempering with cold water becomes extremely hard. 
The Krupp process is similar in principle. Nickel 
is used in making up the composition, and the steel 
after being taken from the furnace is subjected in 
the fluid state to enormous pressure in a hydraulic 
press, which squeezes out the gas and various impuri- 
ties. The compressed ingot is heated and forged 
into plate in a 14,000-ton hydraulic press, and then 
undergoes various processes of annealing to take out 
initial strains. The face-hardening is done in a fur- 
nace where gas is substituted for the carbonaceous 
material of the earlier process. By this method 
the face-hardening is carried into the plate about 
twice as deeply as in the Harvey process. 

We present two photographs showing the Proving 
Ground tests of two plates, representing armor for the 
new battleships "Maine" and "Missouri." The 12-inch 
Carnegie plate for the "Missouri" was attacked by 
one Carpenter and two Wheeler uncapped shells, with 
striking velocities of 1,675, 1,669, and 1,664 feet per 



secure against the 12-inch shells of tlie enemy, except 
at close range. 

The complete wrecking of the finest and heaviest 
modern armor plate by high-explosive shells, as shown 
in the accompanying illustrations, was the culmina- 
tion of a very thorough investigation carried out 
by the Army Board of Ordnance at Sandy Hook, 
in the search for a high-explosive shell-filler that 
would meet all the ideal conditions as to safety, cer- 
tainty, fragmentation and destructive effects. Prom 
the first appearance of high explosives artillerists 
have recognized how greatly they would increase the 
destructiveness of shell-fire, if they could be used as 
a shell-filler and rendered sufficiently insensitive to 
shock to be carried through armor plate and burst 
by a suitable time fuse in the interior of a fort or 
a battleship. The desiderata in such a high explosive 
are: It should be reasonably safe in manufacture; it 
must withstand the shock of discharge from the gun 
and the shock of impact when the shell struck and 
was passing through armor plate; it must be uni- 
formly and completely detonated by a suitable fuse; 
it must possess the elements of stability — that is to 
say, it must not decompose under test, it must be 
non-hygroscopic, and it must not attack the metal 



and in its qualities and action it is very similar to 
maximite. 

The plate which is shown in the accompanying 
illustration so completely smashed to pieces was 
one of two identical plates built under an appro- 
priation by Congress, which was granted for the pur- 
pose of testing the regular 12-inch gun, firing service 
projectiles, against an 18-inch gun which was built 
especially for throwing the Gathmann, guncotton, 
torpedo shell. The Gathmann idea is to deliver a 
large amount of high explosive against the outside 
of a battleship, under the expectation that the detona- 
tion of the charge on impact will result in the 
bursting in of a large section of the ship's side. The 
Gathmann test plate and the armor service projectile 
plate were backed up with steel framing representing 
a section of the side of the battleship "Iowa." In these 
tests three of the Gathmann shells, each containing 
about one-quarter of a ton of wet guncotton, cracked 
the plate from top to bottom, but otherwise did it no 
material injury. The plate with its backing, however, 
was driven 8 feet into the sand backing, and the 
whole mass was swung around 8 feet to the left 
of its original position. However, in view of the great 
striking energy of 52,000 foot-tons of the 1,800-pound 




An llH-inch Kruppized Plate After.Attack by Thre-s of Our 12-Inch Armor-Piercing High- Rear View of Same Target, Showing Complete Destruction Wrought by 12-Inch Armor-Piercing Shot 

Explosive Projectiles. Plate and BackLig Completely Wrecked, Loaded with 20 Pounds of the New Government High-Explosive. 
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Gathmann shell, it was considered that the results 
on the plate itself were very inadequate. In the test 
of the service armor-piercing projectiles three rounds 
were fired, the first two being with armor-piercing 
shot filled respectively with 20 pounds of maximite 
and 20 pounds of dunnite, the last being an armor- 
piercing shell filled with 60 pounds of maximite. The 
projectiles burst as they were passing through the 
plate, which was completely broken up, and the flying 
fragments of plate and shells tore the steel backing 
literally to shreds, cut to pieces the heavy oak struts 
at the rear, and blew away several hundred tons of 
the sand backing. 

As far as we know, large-caliber, high-explosive 
shells have never before been carried through heavy 
armor. Had this been done, it could scarcely have 
been kept a secret, and would surely have become 
known to the world at large. It is, there- 
fore, evident on comparing the upper with 
the lower pair of photographs that, while 
our heaviest armor is impervious to at- 
tack at ordinary ranges by 12-inch shells, 
we are in the possession of a high-ex- 
plosive shell which can penetrate and 
burst behind the best armor employed 
in foreign navies. 



inches and a minimum of 5; thence to the bow and to 
the stern the belt will have a uniform thickness, top 
and bottom, of 3% inches. For a distance of 232 feet 
amidships, above the waterline belt and up to the 
main deck, the sides will be reinforced by 5-inch armor; 
transverse bulkheads, turning inboard at the ends of 
this side armor, will complete the central casemate, 
housing the ten 6-inch guns. These transverse bulk- 
heads will be 4 inches thick. The protective deck will 
be continuous from bow to stern; on the flat it will be 
IY2 inch thick and on the slopes 4 inches thick. Above 
this protective deck, a cellulose belt 3 feet thick will be 
worked along the sides, from one end of the ship to the 
other. It is required that the water-line armor belt be 
so placed that at least a foot of it will be out of water 
at deepest load draft. 

The armament will consist of: A main battery of 



Armored Cruisers. 

ARMORED CBUISEBS OF THE "MARY- 
LAND" CLASS— " CALIFORNIA." 

The development of the cruiser during 
the past few years has been in two widely 
divergent directions. On the one hand we 
have the large armored cruiser of from 
12,000 to 14,000 tons displacement, with a 
complete waterline belt; and well-pro- 
tected positions for a main battery of 
two or four heavy 8, 9 or 10-inch guns, 
and full broadside or casemate armor 
for a numerous battery of broadside rapid-fire guns. 
On the other hand, we see the protected cruiser tend- 
ing to lower speed, less protection and lighter bat- 
tery. The line of division between the battleship and 
the armored cruiser, furthermore, is becoming less dis- 
tinct; and the six magnificent ships of the "Maryland" 
class will be so well armored and protected that they 
would not hesitate to take their place in line of battle 
against second-class battleships, while their large coal 
capacity and high speed will enable them to fulfill 
all the requirements of the first-class cruiser. 

The six fine vessels of the "California" class will be 
502 feet long, or longer by 90 feet than the next largest 
ships in our navy; and they will be but little shorter 
on the waterline than ocean liners like the "St. Paul" 
and "New York." 

The fighting positions and the "vitals" will all of 
them be sheltered behind walls of Kruppized steel, and 
the arrangement of armor protection will be as follows: 
First, a waterline belt 7 feet 6 inches wide extending 
from bow to stern, which carries its maximum thick- 
ness 4% feet from the top down, whence it tapers 
to the armor ledge. For a distance of 244 feet amid- 
ships, the belt will have a maximum thickness Of 6 




Gun and Armor Plan; "California" Armored 
" Colorado," " Maryland," " Pennsylvania," 
gfinia." 



Cruiser Class. "California," 
"south Dakota," "West Vir- 



four 45-caliber, 8-inch, breech-loading rifles and four- 
teen 50-caliber, 6-inch, rapid-fire guns; and a sec- 
ondary battery of eighteen 14-pounders, twelve 3- 
pounders, eight 1-pounders, two 3-inch field guns, two 
machine guns, and a half a dozen small-caliber pieces 
for boat service. There will be two submerged tor- 
pedo-tubes, to be placed on the broadsides pretty well 
forward. The 8-inch guns are to be mounted in two 
balanced elliptical turrets on the main deck forward 
and aft of the superstructure. These turrets will be 
generally 6 inches thick with slanting faces % inch 
thicker. The turrets are to be controlled electrically, 
and are to fire through arcs of 270 degrees. The rate 
of ammunition supply is one complete round of pow- 
der and projectile to each electric hoist every fifty 
seconds. 

The four 6-inch guns mounted on the main deck are 
to be placed in sponsons at the four main corners of 
the superstructure, and are to fire through arcs of 145 
degrees — the forward ones from dead ahead aft, and 
the after ones from dead astern forward. These guns 
are protected by 5-inch armor. The ten other 6-inch 
guns, five on each broadside, are to be placed amid- 
ships on the gun deck — the forward ones firing dead 



ahead, while all the other guns on each side will have 
arcs of fire of 110 degrees, and will be arranged to 
house within the side line. These guns will be sepa- 
rated by 2*4 -inch splinter bulkheads. The ammuni- 
tion hoists will be run by electricity, and are to sup- 
ply each 6-inch gun with three complete rounds every 
minute. The 14-pounders will be mounted on the 
gun deck and up in the superstructure, three forward 
and two aft of the 6-inch battery on each side, and 
four on each broadside between the 6-inch guns up ii 
the superstructure. The 3-pounders are to be mounted 
on the superstructure deck and on the bridges, while 
most of the 1-pounders are to fill the military tops. 
Each 14-pounder is to be supplied six rounds a minute, 
while the 3-pounders are to have ten. 

The firing stations for the torpedoes will be sheltered 
from the reach of 6-pounders and lighter pieces, and 
are to be located above the torpedo tubes. 
The conning-tower, located at the fore 
end of the superstructure, will be of 
steel 9 inches thick, and the signal tower, 
located at the after end of the superstruc- 
ture, will be of steel 5 inches thick. The 
pilot house will be of bronze. All maga- 
zines are to be carefully insulated, and 
certain of them are to be chilled by the 
refrigerating plant. All are also to be 
easily susceptible of instant flooding. 

The ships will be driven by twin triple- 
expansion engines of 23,000 horse power, 
which are calculated to give them a, 
speed of 22 knots an hour. As the dis- 
placement is 13,680 tons, these vessels in 
respect of their motive power afford an 
interesting comparison with the British 
armored cruisers of the "King Alfred" 
class, which on a displacement of 14,100 
tons are to make 23 knots an hour with 
30,000 horse power. The boiler rooms of 
"California" will contain 30 water-tube boilers 



the 



placed in 8 water-tight compartments. 

The ships will. carry ammunition enough to put up 
a good long fight; 500 rounds being allowed the 8-inch 
guns, 2,800 rounds for the 6-inch guns, 4,500 rounds for 
the 14-pounders, 6,000 rounds for the 3-pounders, and a 
pretty liberal supply for the rest. Provision is to be 
made for closing many of the water-tight doors auto- 
matically, i. e., from a single controlling station, and 
every care has been taken to localize the effects of 
damage by shell-fire or torpedo. 

In closing, we would draw attention to the protec- 
tion afforded to the broadside battery, which, com- 
pared with separate casemate protection, as used on 
the English cruisers of the "Drake" class, is we think 
superior. The casemate carries 6 inches of armor on 
the front and 2 inches at the rear. The stretches of 
the ship's side between casemates are unarmored, and 
an enemy's shells might pass between casemates, and, 
bursting on the 2-inch armor of the opposite case- 
mates, wreck them. No such damage could be suffered 
by the off-side battery of the "Pennsylvania," as all 
5-inch and most 6-inch shells would be burst on tho 
unbroken front wall of 5-inch armor. 




Displacement, 13,680 tons. Speed, 22 knots. Bunker Capacity, 2,000 tons. Armors Belt, Otnoneo to SJflnehas; turrets, BK inches to 6 inches; barbettes, 6 inches; deck, 1)4 inch to I inches. 
Armament t Four 8-inch, 45-caliber b. L.; fourteen 6-inoh, Mkjaliber R. F.; eighteen 3-taoh B, F.; twelve 3-pounders; eight l-poundors; two 3-lnob field guns; two machine guns; six automatic 
guns. Torpedo Tube*, 2. Complement, 822, 

ARMORED CRUISER "CALIFORNIA." 
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THE SEMI-ABMOBED CRUISERS OF THE " ST. LOUIS" 
CLASS. 

The three vessels of the "St. Louis" class, although 
they carry side armor, are down on the naval lists 
as protected cruisers. This is due, douhtless, to the 
fact that the authorization by Congress, March 2, 
1901, calls for protected cruisers. As a matter of fact, 
the Bureau of Construction, while keeping within the 
limits of displacement and cost imposed by the act, 
has been able to add to the protective deck, which 
marks them as protected cruisers, a partial waterline 
belt and a broad belt of armor amidships reaching to 
the main deck. The armored cruiser carries a com- 
plete waterline belt, reaching from stem 
to stern. Hence the "St. Louis" class oc- 
cupy a position midway between the 
armored and protected class, and they 
may be distinguished, very conveniently, 
as semi-armored vessels. 

They compare, in size and efficiency, 
with the "Monmouth" class of the British 
navy, in which the belt is carried up to 
the bow, but terminates at the after case- 
mates, the complete wall of 4-inch armor 
amidships in the "St. Louis" compen- 
sating for the unprotected waterline at 
the bow. 

The main deck of the "St. Louis" is 
supplemented amidships with a covered gu n an( j 

superstructure, within which are located 
four 6-inch rapid-fire guns and six 14- 
pounder rapid-fire guns; outside the superstructure 
are two more 6-inch rapid-fire guns, located on the 
center line, one forward and the other aft. Located 
on the gun deck is the greater portion of the bat- 
tery, consisting of eight 6-inch rapid-fire guns, twelve 

United States. Great Britain. 

*' St. Louis." " Monmouth." 

Length on load waterline 424 feet. 440 feet. 

Breadth, extreme 66 feet. 66 feet. 

Trial displacement 9,700 tons. 9,800 tons. 

Mean draught at normal dis- 
placement 23 feet 6 inches. 24 feet 6 inches. 

Engines, twin-screw, I. H. P 21,0 22,000 

Speed 22 knots. 23 knots. 

Normal coal supply 650 tons. 800 tons. 

Coal bunker capacity , 1,500 tons. • 1,600 tons. 

ARMAMENT. 

Fourteen 6-inch R. F. guns. Four 6-inch R. F. guns, in turrets. 

Eighteen 14-pdr. R. F. guns. Ten 6-inch R. F. guns in casemates. 

Twelve 3-pdr. R. F. guns. Ten 12-prir. R F. guns. 

Four 1-pdr. automatic. Three 3-pdr. R. F. guns. 

Eight 1-pdr. R. F. guns. Eight machine guns. 

Two 3-inch R. F. field guns. 
Two machine guns, 0.30 caliber. 
Eight automatic guns, 0.30 caliber. 

PROTECTION. 

Main side armor 4 inches. 4 inches, tapering to 2 inches at bow. 

Lower casemate armor 4 " 

Upper " " 4 " 

B-inch gun protection 4 ** 4 inches. 

Conning tower and shield. 5 ,fc 

Signal tower 4 " 

Splinter bulkheads 2 M 

Protective deck 2^ " Two decks, Hi inches and % inch. 

14-pounder rapid-fire guns, and four 1-pounder rapid- 
fire guns. Sixteen rapid-fire guns are stationed on the 
superstructure deck and bridges and the remainder 
of the battery is located in the fighting tops of the 
two military masts. Additional platforms are built 



upon the masts to accommodate the two searchlights. 
Electric ammunition hoists are designed to supply the 
guns with the greatest rapidity, making it possible to 
hurl against an enemy a broadside of about twelve 
tons of metal per minute. The four lofty smokestacks, 
extending to a height of 76 feet 6 inches above the 
normal load waterline, provide draft for sixteen 
straight water-tube boilers located in four water- 
tight compartments, which, together with the engines, 
are protected by the side armor, sloping deck armor, 
and a twelve-foot coal bunker. The inner bottom of 
these vessels extends to the under side of the protec- 
tive deck; above the protective deck a cellulose coffer- 
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Armor Plan; "St. Louis" Semi-Armort d Cruiser Class. "St. Louis," 
"Charleston" and "Milwaukie." 



dam, 30 inches wide and 41 inches above the normal 
load waterline, extends throughout the length of the 
vessel. In the construction and equipment of the "St. 
Louis" class, as small a quantity as possible of wood 
is to be used, and wherever it is used it will be elec- 
tric fire-proofed. Each vessel of this class is fitted to 
accommodate a flag officer and staff in conjunction 
with the regular complement. In commission the 
number of officers will be 39 and the crew will 
number 525 men. The waterline belt, 4 inches in thick- 
ness, extends in the wake of the engines and boilers 
and magazines for over one-third of the vessel's length, 
and reaches from several feet below to about 3 feet 
above the normal waterline. Side armor of the same 
thickness is carried up amidships to the main deck and 
extends between and includes the forward and after 
6-inch guns on the gun-deck. The 6-inch guns at the 
four corners of the superstructure are also protected 
by 4-inch armor. 

While we greatly admire these vessels, we must 
express a regret that the waterline armor was not 
carried up to the bow, even if some compromise had 
been necessary in the matter of speed or armament. 
This is an age of armored cruisers, and it is regret- 
table that these vessels should fall short of the re- 
quirements for want of the 120 feet of 2 to 3-inch 
armor necessary to complete the belt to the stem. It 
must be admitted that the new ships, although they 
are not quite in the class of the armored cruisers, 
are nevertheless more than a match in defensive quali- 
ties, at least, for any protected cruiser afloat. 



Protected Cruisers. 

THE SHEATHED SEMI-PROTECTED CRUISERS OF THE 
"DENVER" CLASS. 

An Act of Congress, approved March 3, 1899, had 
among its provisions one for six protected cruisers 
"to have the highest speed compatible with good cruis- 
ing qualities and great radius of action, to carry the 
most powerful armament suited to vessels of their 
class." These vessels are now being constructed ac- 
cording to modified designs, which include the fol- 
lowing general dimensions and particulars: length, 
292 feet; breadth, 44 feet; displacement of 3,200 tons 
on a mean draft of 15 feet 9 inches. The 
ships' bottoms will be sheathed with wood 
and coppered, to suit them for service in 
the tropics. With 4,700 indicated horse 
power, they are to have a speed of 16% 
knots. On their mean draft, as just 
stated, they are to carry 467 tons of coal, 
the maximum bunker capacity being 700 
tons. They will be armed with a main 
battery of ten 50-caliber, 5-inch, rapid- 
fire guns; eight 6-pounders; two 1- 
pounders, four Colt automatics, and one 
3-inch wheel gun. The protective deck, if 
such it can be called, is only % inch thick, 
increasing to 1 inch on the slopes toward 
the ends and 2 inches on the slopes 
abreast of the machinery spaces. It is 
probable that no vessels in our navy have 
provoked more adverse comment than these, chiefly on 
the ground that in an age when naval construction is 
running to armored cruisers, these vessels have been 
produced with a protection which is even less than that 
of the average protected cruiser. The speed of 16% 
knots also is far too low for an age when armored 
cruisers are being built by the dozen which have speeds 
of from 21 to 23 knots an hour; and this journal did 
not hesitate to pronounce the design unsatisfactory at 
the time they were made public. The late Chief Con- 
structor of the Navy subsequently explained, in an 
article before the Society of Naval Architects, that in 
designing these ships the Bureau had been influenced 
by the comparative failure of the hgh-powered "Ral- 
eigh" and "Cincinnati" to secure the speed of 19 
knots for which they were designed, and that in these 
ships the coal supply is limited and the coal consump- 
tion so great as to make it a serious question in mak- 
ing passages between distant ports. He stated that in 
the new designs a liberal allowance had been made 
for all the principal weights; that careful considera- 
tion had been given to the strength of the vessels, the 
scantlings having been made heavier; that the en- 
gine-room weights per indicated horse power had been 
made 10 per cent heavier than in the case of the 
"Raleigh;" that the large coal supply of 700 tons had 
been provided, giving them at a speed of 10 knots an 
hour a cruising radius of 7,000 knots without reeoal- 
lng, which would cover a continuous trip from San 
Francisco to Manila. It was also pointed out by the 
Chief Constructor that as these vessels were intended 




Displacement, 9,500 tons. Speed, S3 knots. Bunker Capacity, 1,500 tons. Armor: Belt, 4 Inches ; topsldes, 4 inches ; deck, flat, 2 Inches ; slopes, 3 Inches. Armament: Fourteen 6-inch B. F,; 
eighteen 3-inch R. F.; twelve 3-pounder semi-automatic, four 1-pounder automatic ; t wo 3-inch field guns ; t wo .30-caliber machine guns ; eight ^(-caliber automatics. Complement, 564, 

SEMI-ARMORED CRUISER "ST. LOUIS." 
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for long voyages and foreign service, liberal berth- 
ing accommodation had been made for the crew and 
more spacious staterooms for the officers. It was 
further shown that there was no open waist amid- 
ships, as in the "Raleigh," the upper deck being car- 
ried flush throughout the vessel, and thus giving more 
deck room and a higher freeboard; and, lastly, that, 
though the waterline protection is exceedingly light, 
consisting merely of an inner sloping deck 1 and 2 
inches in thickness, considerable protection is afforded 
by a cofferdam 27 inches in width by 4 feet in depth, 



poorly protected to stand up and fight a modern 
cruiser with any great likelihood of success. What, 
for instance, would happen- to the %-inch protec- 
tive (sic) deck if high-explosive shells, even of small 
caliber, were bursting above it? 



Submarine Torpedo Boa.ts. 

THE HOLLAND SUBMARINE TORPEDO BOAT CLASS. 
The United States government has now no less than 
eight submarine boats constructed or under con- 



mitted the old fault of claiming too much, and there 
will come, if there has not already begun, a protest 
on the part of practical naval men against the im- 
possible qualities which have been ascribed to what 
is, at best, an untried device. The method of at- 
tack of the submarine is outlined somewhat as follows: 
The little craft will steam to within striking distance 
of a battleship, and before her conning tower can be 
detected, will sink beneath the surface, approaching, 
still unsuspected, until within view of the vessel's un- 
protected hull. She will then discharge her torpedo 




Misplacement] 8^00 tons. Speed, 16H knots. Bunker Capacity, 7uu tons. Armor : Deck, % inch on flat, 1 inch to 2 inches on slopes. Armament: 'Ten 5-inch R. F.; eight 6-pounders ; two 

1-pounde.rs four Colts; one 3-inch field gun. Complement, 293. 

SEMI-PROTECTED CRUISER "DENVER." ALSO "CLEVELAND," "CHATTANOOGA," " DES MOINES," "GALVESTON," AND " TACOMA." 



filled with waterproof corn-pith cellulose; while back 
of the cofferdam, in the wake of the engines and 
boilers, will be coal bunkers presenting a horizontal 
protection of from 8 to 10 feet of coal when the 
bunkers are full. 

We have no doubt whatever that the prediction of 
the late Chief Constructor that the vessels will be ex- 
ceedingly comfortable and will become, on that ac- 
count, popular with officers and crew, will be fulfilled, 
at least in peace times; and no doubt the vessels will 
fi n d a useful 
sphere of 
work in repre- 
senting this 
government at 
foreign sta- 
tions. We can- 
not help ask- 
ing the ques- 
tion, however, 
as to what 
would be the 
fate of one of 
these slow, 
poorly -protect- 
ed vessels 
should she 
fall in with 
an armored, or 
even a pro- 
tected, cruiser 
of 20 knots 
speed or over, 
that was capa- 
ble . of over- 
hauling her 
and o v e r- 
matching her 
with the power 
ot her arma- 
ment. The 
type is one 
that is too 
slow to run 
away and too 



struction. These are of the Holland type, which 
has been adopted by our own and by the British 
navy. In the absence of any experience with the 
submarine under the hard conditions of actual war- 
fare, it is difficult to assign to this novel craft its 
proper value as a fighting unit of the navy. Just 
now, its value varies from nothing to everything, 
according to the conservative judgment or over-san- 
guine temperament of the critic. The friends and 
promoters of the submarine have undoubtedly com- 




(.engtJh, 63 feet 4 inches. Diameter, 11 feet 9 inches. Displacement Submerged, 120 tons. Speed at Su 
Gasoline Tank Capacity, 850 gallons. Armament: One torpedo-expulsion tube; five 45 cm. by 



THE HOLLAND SUBMARINE TORPEDO-BOAT CLASS— "HOLLAND,'" "ADDER," "GRAMPUS," " MOCCASIN," "PIKE," "PORPOISE," 

AND "SHARK." 



and stealing away under water, will come to the sur- 
face beyond range of the enemy's guns. All this is 
picturesque and, if practicable, would certainly be awe- 
inspiring. There is one difficulty, however, which 
would render an exploit of this kind exceedingly haz- 
ardous, and that is the impossibility of seeing unde. 1 
water with sufficient clearness for maneuvering. When 
the boat is submerged the navigator can see but dimly, 
if at all, and his course, as laid, is subject to errors 
in both a vertical and a horizontal plane. The chief 

value of the 
submarine will 
lie in its moral 
effect in keep- 
ing the enemy 
c o n t i n u- 
ously on the 
move, particu- 
larly should he 
be engaged in 
blockading a 
harbor in 
which a few 
s u b m arines 
were known to 
exist. 

The first of 
pur torpedo 
boats, ths "Hol- 
land," is 53 feet 
11 inches lonr, 
10 feet 3 inches; 
diameter and" t 
tons displace- 
ment, a n d i s 
driven by a 50- 
horse power 
engine. She 
carries one tor- 
pedo tube and 
one dynamite 
gun as her 
armament. 
The six ves- 
s e 1 s author- 



rf ace, 8 knots. Speed Submerged, 7 knots. 

11 feet 8 inches Whitehead torpedoes. 
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ized June 7, 1900, are 63 feet 4 inches in length, 11 
feet 9 inches in diameter and have a displacement, 
submerged, of 120 tons. When on the surface, they 
are driven by a single-screw, four-cylinder, Otto gaso- 
line engine of 160 horse power. They are provid-ed 
with a generator of 70 horse power, which may be 
either driven by the gasoline engine for charging the 
batteries, or, when the boat is submerged, the gen- 
erator can be thrown onto the batteries and used as a 
motor for driving the propeller. 

These six submarines are built with a double bot- 
tom and with three watertight compartments. In 
the forward compartment are the gasoline tank, the 
expulsion tube, and the 
air flasks for the dis- 
charge of the torpedoes. 
The amidship compart- 
ment contains the main 
ballast tanks, which 
are located in the 
double bottom, and 
above them are the 
storage batteries, the 
torpedoes, and the air 
flasks in which fresh 
air for the crew is 
stored at 2,000 pounds 
pressure. In the third 
compartment at the 
stern are the gasoline 
engine, the motor, the 
clutches and the steer- 
ing gear. Submersion 
is achieved by trim- 
ming tanks assisted by 
a pair of horizontal div- 
ing rudders at the 
stern. The vessel is 
controlled from a con- 
ning tower protected 
with four inches of ar- 
mor. Considerable experience has been gained with 
the "Holland," which has served as a school of instruc- 
tion in which crews and officers are enabled to fa- 
miliarize themselves with this type of craft. The most 
interesting experiment thus far was the recent sink- 
ing of one of the "Hollands" to the bottom of Peconic 
Bay, where she remained for fifteen hours without 
coming to the surface. The officers and crew experi- 
enced no inconvenience whatever from vitiated at- 
mosphere. Whether the same immunity would be real- 
ized were the batteries and motor power in operation 
is, of course, an open question which could only be 
solved by an actual trial. 



per" during the past few months, together with 
the severe straining which has taken place in 
heavy weather of other craft of the torpedo-boat 
destroyer type, has reopened the question of the 
proper design, size and strength of torpedo craft to 
render them serviceable and safe upon the high seas. 
Hence, it is a matter of congratulation that, if we 
decide to increase our torpedo fleet, we have the ad- 
vantage of experience gained in the maneuvers of 
foreign fleets; while, on the other hand, should the 
torpedo-boat pass out of fashion, we shall not have a 
large tonnage of worthless material on our hands. 
Our thirty-five torpedo-boats vary in size and speed 



trial a speed of 30.13 knots per hour. The bunkers 
have a capacity of 95 tons. The armament consists of 
two long 18-inch Whitehead torpedo tubes and four 
6-pounder rapid-fire guns. She has a complement of 
66 officers and men. 

Of the total thirty-five torpedo-boats in our navy 
twenty-three have been commissioned or completed 
since the close of the Spanish war. 




Copyright 1900. 



Muller. 



Torpedo-Boa.ts and Destroyers. 

TORPEDO BOAT " FARBAGUT.'* 
In the matter of torpedo-boats and torpedo-boat 
destroyers the United States navy has been content 
to pursue a conservative course, rather than rush 
into the wholesale construction of these craft with 
that precipitancy 
which has char- 
acterized some 
European navies. 
Up to the year 
1890 we did not 
have a single tor- 
pedo-boat in com- 
mission, and at 
the present time 
we have but thir- 
ty-five of • these 
little vessels, all 
told, on our naval 
list; whereas 
there are some 
navies which 
number them by 
the hundred. The 
value of the tor- 
pedo-boat is even 
to-day an. unset- 
tled question, and 
the complete loss 
of the destroyers 
"Cobra" and "Vi- 



Length, 213 feet. Beam, 20 feet 7<S£ inches, mean Draft, 6 feet. Displacement, 879 tons. Speed, 30.1 knots. Bunker Capa- 
city, 95tons. Armtment: Two 18-inch Whitehead torpedoes; four 6-pounder R. F. guns. Complement, 66. 

TORPEDO-BOAT "FABBAGUT." 

from the "Gwin," of 46 tons and 21 knots speed, to 
the "Stringham," of 340 tons and 30 knots speed, and 
the "Bailey," "Goldsborough" and "Farragut," of 247 
to 280 tons displacement and 30 knots speed. The last 
three craft were originally designed as torpedo-boat 
destroyers; but our Naval Constructors reached the 
conclusion that the destroyer, to be fully equal to its 
work, should be a larger and more' powerful vessel, 
and consequently when the sixteen torpedo-boat de- 
stroyers of the "Eainbridge" type were designed the 
four vessels named above were relegated to the tor- 
pedo-boat class. As torpedo-boats they will be the 
largest in the world; indeed, they will exceed in size 
many of the destroyers in other navies. The "Farra- 
gut," which is herewith shown after her launch from 
the Union Iron Works, San Francisco, is typical of 
the larger torpedo-boats. She is 213 feet in length, 
20 feet 7% inches in beam, and has a mean draft 
of 6 feet, at which draft she displaces 279 tons. 
She is driven by twin-screw, vertical, triple-expansion 
engines of 5,600 horse power, and she has made on 




Length, 245 leet. Rreadih, 23 feet 7J4 inches. Draft, 6 feet 6 inches. Displacement, 420 tons. Contract Speed, 29 knots. Bunker 

Capacity, 139 tons. Armament: Two long 18-inch Whitehead torpedo tubes; two 3-incb R. F. guns; Ave 6-pouDders. Complement, 73. 

TORPEDO-BOAT DESTEOYEE " PEBBT "— " BAINBRIDGE " CLASS OF SIXTEEN VESSELS. 



TORPEDO BOAT DESTEOYEE "PEBBY." 

The torpedo-boat destroyer owes its existence to the 
theoretical prowess of the torpedo-boat. The torpedo- 
boat was one of those devices which periodically figure 

in the scare-head lines 
of the daily press as 
"annihilators," and the 
torpedo-boat destroyer 
is the annihilator of the 
annihilator. As soon as 
a few of the early tor- 
pedo-boats were built 
and began to maneuver 
with the fleets, it was 
found that they were al- 
together unseaworthy, 
at least so far as main- 
taining their speed in a 
jump of a sea was con- 
cerned. Hence, the idea 
of the torpedo-boat de- 
stroyer — a larger edi- 
tion of the torpedo-boat, 
armed with heavier 
guns, and, by virtue of 
her greater speed and 
weight, able to run 
down the torpedo-boat 
and sink her. As the 
tendency in the con- 
struction of torpedo 
craft, whether of the 
torpedo-boat or destroyer type, has always been toward 
increase in size, our Naval Constructors when designing 
the sixteen torpedo destroyers, authorized May 4, 1898, 
very wisely made them considerably larger than the 
destroyers which were being built for foreign navies. 
We present an illustration of the "Perry," built by the 
Union Iron Works, at San Francisco, which was taken 
when she was making one of her trial runs at full 
speed. The cylinders of the "Perry" are 20%, 32, 
38, and 38-inch diameter by 22-inch stroke. At 327 
revolutions the horse power is about 8,000. The 
steam at the boilers is at 300 and at the engines 250 
pounds pressure. There are four Thornycroft water- 
tube boilers, two forward of the engines and two aft. 

Nine of the destroyers are of 420 tons displacement 
and are designed for speeds of 28 and 29 knots with 
8,000 indicated horse power. They are known as the 
"Bainbridge," "Barry," "Chauncey," "Dale," "Decatur," 
"Paul Jones," "Perry," "Preble," and "Stewart," being 
named after heroes whose names are associated with 
the most brilliant episodes of our naval history. 

Each destroyer 
carries on the 
main deck two 
torpedo tubes for 
the discharge of 
the 18-inch White- 
head torpedo. 
The armament 
consists of two 
12-pounder rapid- 
fire guns carried, 
one forward and 
one aft, above the 
conning towers 
and protected by 
shields. There 
are also five 6- 
pounders carried 
in broadside on 
the main deck. 
These vessels 
have a length of 
245 feet, a beam 
of 23 feet 7% 
inches, and a 
draught of 6 feet 




LONGITUDINAL SECTION, SHOWING INTERNAL ARRANGEMENTS OF TORPEDO-BOAT DESTROYERS. 
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Typewriters 
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ARE IN GREATER DEMAND THAN EVER BEFORE. 

In 1898, The sale of the Remington was 25 per cent, greater 
than in any previous year of its history. 

In 1899. Remington sales exceeded those of the previous year 
by an even greater percentage. 

In 1900, More Remingtons were again sold than ever before 
in any year of its history. 

In 1901, More Remingtons have been sold in eleven months 
than in any entire year of its former history. 

The annual sale of the Remington has always 
been greater than that of any other typewriter— 
of many others combined. It is known the world 
over as the most durable and reliable writing 
machine. 

WYCKOFF, SEAMANS & BENEDICT, 

32* BROADWAY, NEW YORK. 



$80 in 6 days 



is what O. W. Clement, of Colon, Mich., 
recently received 

SELLING THE 

Turner "Little Wonder" Lamp 

This is not an extraordinary experience at all to anyone acquainted with the 
remarkable merits and easily demonstratable selling qualities of this Lamp. It 
is what many of our other agents are doing, and some, more than that. After 
careful investigation it is estimated that over 

500,000 GASOLINE LAMPS 

were sold last season, Many more will be sold this season. 
Are you not ready to pocket some of the profits ? Big profits. 
The "LITTLE WONDER " LAMP is the latest invention of 
the greatest inventor of gasoline lamps. Generates hydro- 
carbon gas from gasoline (wholly different from gasoline 
lamps). Possesses under generator pressure overcoming the 
hitherto impossible obstacle of combining volume of light 
with non-clogging feature. Used with or without glass. 
500 candle power arc light costs \ cent per hour. This 
Lamp can be adapted to all interior lighting purposes. 
ABSOLUTELY UNAPPROACHABLE. Producing the BRIGHTEST 
KNOWN LIGHT, even more brilliant than electricity. There is 
no other lamp or light comparable with it, both in intrinsic 
value and selling qualities. 

Webave been in business in Chicago 
30 years. We are the largest manu- 
facturers in our line in the world. 
We back this lamp by our reputa- 
tion. We agree to make good by repair or replacement at our factory within one year any part of 
this lamp which is proven defective in material or workmanship. The " Little Wonder " lnmp 
was invented after many years of experience in the manufacture of lamps and after our expert* had 
tested nearly every lamp now in the market. It is pronounced a marvel by health and insurance 
authorities. We unhesitatingly affirm that the "Little Wonder" is the superior of any other 
lamp made. 

IT CCI I C ITCCI C Put the Turner " Little Wonder" Llgbt on exhibition, preferably 
11 otlLO I I OtLTi after dark, and it positively sells itself. Everyone that looks at it is mt- 
prised at the steady, brilliant illumination which this light will give. It can be seen to be smokeless 
and odorless, and very handy : and when the penrle are told what it costs to operate it and learn of our 
absolute guarantee, together with its absolute safety, sale* can be made at once on tbe spot. 
WF WANT RFQDflnlfilRIE A GEM TO to whom we have a proposition to make that will afford 
T?t If Hn I ntorunolDLC HUEn I O them more money than they can possibly earn in any 
other manner. We want live men and are willing to pay well for tliem. We know that 
we have a wonderful invention and are willing to back it with our guarantee and the reputation of our 
house If you are an enterprising man, why be content in your present position when the opportunity 
is yours to double your present incom e with the largest concern in our line in the world ? 
DCMFMRFR we appoint but one agent in a place. Others are making hundreds of dollars a month. 
numtmutn Toucan, too. Weare responsible and we guarantee this lampto be all we represent 
it. Don't miss this opportunity. Write to-day. Address 

THE TURNER BRASS WORKS 



OUR GUARANTEE 




82 E. KINZIE STREET 



CHICAGO, ILL. 



Times Building, New York Ctiy. 



MANUFACTURERS OP 



MACHINE FINISHED AHD SUPER-CALENDERED PAPERS. 

SULPHITE AND SODA FIBRES. 




GENERAL VIEW OF THE DUNCAN COMPANY'S PLANT ON THE HUDSON RIVER AT MECHANICSVILLE, N. Y. 
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TABLE OF VESSELS COMMISSIONED, COMPLETED, BUILDING, OR AUTHORIZED SINCE THE SPANISH WAR. 

BATTLESHIPS AND ARMORED CRUISERS. 



Kearsarge 

Kentucky 

Alabama 

Illinois 

Wisconsin 

Maine 

Missouri 

Ohio 

Georgia 

Nebraska 

New Jersey . 
Rhode Island. 
Virginia . 

Arkansas 

Florida 

Nevada 

Wyoming 

California 

Colorado 

Maryland .... 
Pennsylvania. 
South Dakota 
West Virginia 

Charleston . . . 

Milwaukie 

St. Louis 



Type. 



Battleship. 



Monitor. 



Armored Cruiser. 



Semi-armored Cruiser, 



Displace- 
ment, 
in Tons. 


Speed 

in 
Knots. 


11,540 


16.8 


" 


16.9 


11,565 


17.1 


" 


17.4 
17.2 


12,300 


18.0 


14,948 


19.0 


3,235 


11.5 


13,680 


22.0 


9,700 


32.0 



Armor. 



Belt. 



16J4 in. 



16J6 in. 



11 in. 



11 in. 



6 in. — 5 in. 



4 in. 



Gun Positions. 



17 in.— 15 in. 



15 in.— 14 in. 



12 in.— 12 in. 



11 in.— 10 in. 



11 in.— 10 in. 



6^ in.— 6 in. 



< Deck 
t 3 in.— 2 in. 



Armament. 



I 4 13-in. B. L. R. 

4 8-in. B. L. R. 

'14 5-in. R. F.G. 

4 13-in. B. L. R. 
14 6-in. R. F. G. 



4 12-in. B L. R. 
16 6-in. R. F. G. 
6 3-in. R. F. G. 



f 4 12-in. B. L. R. 1 
8 8-in. B. L. R. 1 
12 6-in. R. F. G. f 
12 3-in. R. F. G. J 



2 12-in. B. L. R. 
4 4-in. R. F. G. 



4 8-in. B. L. R. 
14 6-in. R. P. G. 
18 3-in. R. F. G. 



1 14 6-in. R. F. G. 
1 18 3-in. R. F. G. 



Secondary. 



20 6-poundeTS. 
8 1 
6 small guns. 

i 16 6-pounders. 
61 
6 small guns. 



8 6-pounders. 

6 1 

4 small guns. 



12 3-pounders. 
8 1 
10 small guns. 



3 6-pounders. 

6 1 

2 Colts. 



12 3-pounders. 
8 1 
10 small guns. 



12 3-pounders. 
24 small guns. 



UNARMORED CRUISERS AND GUNBOATS. 



Name. 



Type. 



Chattanooga Semi-protected Cruiser. 

Cleveland 

Denver 

Des Moines .... . i 

Galveston ! 

Tacoma. I 

Reina Mercedes Unprotected Cruiser. 



Don Juan de Austria i Gunboat. 1 

General Alava 

Isla de Cuba 



Isla de Luzon 

*Alvarado 

f Gunboat No. 16. . 



Formerly 
Spanish. 



Displace- 
ment 
in Tons. 


Speed 

in 
Knots. 


3,200 


16.5 


3,090 


17.0 


1,130 


14.0 


1,390 


10.5 


1,125 


14.0 


106 


19.0 







Protective Deck. 



Slopes. 



2 in.— 1 in. 



2J^in. 



Flat. 



14 inch. 



1^6 inches. 



Armament. 



10 5-in. R. F. G. 



4 5-in. R. F. G. 



4 4-in. R. F. G. 



Secondary. 



( 6-pounders. 
I small guns. 



6-pounders. 

Colts. 

Nordenfelts. 

6-pounders. 

Colts. 

6-pounders. 

Colts. 

3-pounders. 

Colts. 



* Twenty-one of this type of Gunboat captured or purchased from Spain, varying from 42 to 560 tons displacement and from 8 to 19 
knots speed. 

+ Contract not awarded. 

DESTROYERS AND TORPEDO BOATS. 



Bainbridge 1 

Barry 

Chauncey I 

Dale I 

Decatur J- 

Paul Jones j 

Perry 

Preble I 

Stewart J 

Lawrence I 

Macdonough i 

Truxton 

Whipple V 

Worden ) 

Hopkins ( 

Hull f 

Bagley 

Bailey 

Barney 

Biddle 

Blakely 

Davis 

Dahlgren 

De Long 

Farragut 

Fox 

Goldsborough .... 

MacKenzie 

Nicholson 

O'Brien 

Rowan 

Shubrick 

Stockton 

Stringham 

T. A. M. Craven 

Thornton 

Tingey 

Wilkes 

Holland 

Adder 

Grampus 

Moccasin 

Pike 

Shark 

Porpoise 

Plunger 



Type. 



Torpedo-boat Destroyers. 

lorpedo-boat Destroyers. 
Torpedo-boat Destroyers. 
Torpedo-boat Destroyers. 
Torpedo-boat. 



Submarine. 



Displace- 
ment 
in Tons. 



420 



402 
433 



175 

280 
175 
175 
200 
154 
146 
200 
279. 
154 
247 
65 
174 
174 
182 
200 
200 
340 
146 
200 
165 
165 

74 
120 



Speed in 
Knots. 



29.0 



29.0 

29.2 
30.2 
29.1 
28.0 
26.0 
23.4 
30.5 
86.0 
30.1 
23.1 
30.0 
20.1 
26.0 
26.0 
27.0 
25.0 
24.7 
30.0 
30.5 
26.0 
26.0 
26.5 



Armament. 



Torpedo Tubes. 



2 18-inch Whitehead. 

2 18-inch Whitehead. 

2 18-inch Whitehead. 

2 18-inch Whitehead. 

3 18-inch Whitehead. 



1 Torpedo Tube. 



Guns. 



2 3-inch and 5 6-pounders R. F. G. 

2 3-inch and 5 6-pounders R. F. G. 
2 3-inch and 5 6-pounders R. F. G. 

2 3-inch and 5 6-pounders R. F. G. 

3 3-pounders R. F. 

4 6-pounders R. F. 
3 3-puunders R. F. 



3 1-pounders R. F. 

4 1-pounders R. F. 

3 3-pounders R. F. 

4 6-pounders R. F. 

3 1-pounders R. F. 

4 6-pounders R. F. 
1 1-pounder R. F. 
3 3-pounders R. F. 

3 3-pounders R. F. 

4 1-pounders R. F. 
3 3-pounders R. F. 

3 3-pounders R. F. 
7 6-pouuders R. F. 

4 1-pounders R. F. 
3 3-po unders R. F. 



1 Dynamite Gun. 
5 45-cm. Whiteheads. 



G inches. They are capable of carrying 139 tons 
of coal closely stowed in their bunkers, and the 
complement consists of four officers and sixty men. 
One excellent feature, which will give them consider- 
able advantage over some of the latest boats that have 
been constructed for foreign navies, is that, in addition 
to their relatively large size, they are provided with a 
long forecastle deck, which gives them an extreme free- 
board forward of 14 feet, the freeboard amidships be- 



ing about 9 feet. This will considerably improve their 
speed in steaming to windward in heavy weather. 
Three of these vessels have been constructed by Neafle 
& Levy, Philadelphia; two by William R. Trigg & 
Company, Richmond, Va.; three, as mentioned, by the 
Union Iron Works, of San Francisco; and one by the 
Gas Engine and Power Company, Morris Heights, N. Y. 
The "Hopkins" and the "Hull," which are being 
built by the Harlan & Hollingsworth Company, Wil- 
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Bainbridge. 


9 


245 


23 1% 


6 6 


420 


8,000 


29 


139 


2 18-in. 


2 J2-pdr., 
5 6-pdr. 


Hopkins ... 


2 


24* 


246 


60 


m 


7,200 


29 


ISO 




2 12-pdr., 
5 6-pdr. 


Lawrence . . 


2 


2(2 3 


223 


6 2J4 


40C 


8,400 


30 


115 




2 l»-pdr., 
6 6-pdr. 


Worden.... 


3 


248 


233 


6 


43K 


8,300 


30 


232 




2 12-pdr., 
5 6-pdr. 



mington, Del., are somewhat smaller vessels. They 
have about the same length, a foot more beam, and 6 
inches less draught with a displacement of 408 tons. 
They were designed to achieve 29 knots with 7,200 in- 
dicated horse power, and the bunker capacity will be 
150 tons, the armament and the complement of officers 
and crew being the same as for the "Bainbridge." The 
"Lawrence" and the "Macdonough," which are being 
built by the Pore River Engine Company, Weymouth, 
Mass., are the smallest vessels of the fleet. They are of 
400 tons displacement, and they were designed to 
achieve a speed of 30 knots with 8,400 indicated horse 
power. The coal capacity is less, namely, 115 tons; 
particulars of the armament and the complement are 
the same as for the other vessels. The largest of the 
fleet are the "Truxton," "Whipple," and "Worden," 
building by the Maryland Steel Company, at Sparrows 
Point, Md. They are 248 feet in length, 23 feet 3 
inches beam, and on a draught of 6 feet they have a 
displacement of 433 tons. They have the large bunker 
capacity of 232 tons — a very valuable feature — and 
they are to make a speed of 30 knots with a develop- 
ment of 8,300 horse power. 

These destroyers cannot fail to produce a favorable 
impression. Their size, roominess, coal capacity, and 
powerful armament, and, above all, their good sea- 
going qualities and high speed, will place them in the 
very front rank of this type of vessel. 



OUR RELATIVE STANDING AMONG THE NAVAL 
POWEES. 

In the accompanying table it will be observed we 
have placed the United States navy in the fourth 
position in rank, with England first, Prance second, 
and Russia third. At first glance, when comparing 
the navies by the total number of ships they possess, 
it would seem as though Germany, with her total of 
77, should take precedence over the United States with 
62. It must be borne in mind, however, that the truest 
test of naval strength lies in a comparison of the 
total displacement and a consideration of the distri- 
bution of that displacement among the various types 
of warships which it represents. Judged by these 
two tests we hold a remarkable lead over Ger- 
many. Thus the 77 German ships represent a total 
displacement of 395,858 tons, whereas the 62 ships of 
the United States Navy total up 474,179 tons, an ex- 
cess of 78,321 tons. The fighting strength of a navy 
lies in its line of battle; that is in the first-class battle- 
ships and armored cruisers that can match armor 
with armor, heavy gun with heavy gun. Here our 
superiority is overwhelming, for we can put in line 
28 armored ships of 339,444 tons total displacement 
against Germany's 20 first-class armored ships of 215,- 
254 tons total. Not only so, but ship for ship our 15,- 
000-ton "Georgias" entirely outclass the 12,000-ton Ger- 
man "Wittelsbachs," and our 14,000-ton armored cruis- 
ers of the "Pennsylvania" class have an equal super- 
iority to the 9,000-ton "Prinz Heinrich" class. 

COMPARATIVE TABLE OF OUR OWN AND FOREIGN 
NAVIES. 

Total Number of Ships Built or Building as per Brassey's 
Annual, 1901. 
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34 


25 
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Cruisers. 


















43 


19 


13 


13 
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2nd Class 


62 


23 
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16 
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10 


3d Class 


44 


13 
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18 
31 


11 
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Total 


149 


55 


25 


34 


21 


22 






Coast Defense Vessels. 
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16 


10 
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Torpedo Gunboats. 
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the Comptometer is four 
times as rapid, and for 

twice as rapid as the most expert mental 

computer. 

In hundreds of Railroad and Insurance offices it is saving the 
salary of several clerks for each Comptometer in service, and 
accounts are being kept which it would not pay to keep if the 
computation had to be done mentally. 

Used by Accountants and Engineers in all lines of business. 

In the United States Navy Department over85 Comptometer'; 
are used on Engineering Computation. 

Nearly one thousand manufacturing and commercial firm ■; 
after buying one Comptometer have ordered a second one, an., 
scores have purchased and use in their accounting rooms from 
10 to 23 each. 

It insures accuracy. No lever to operate; simply touching 
the keysdoes it all. Simple, light, compact and durable. Many 
thousands in use. 

Write for full description and sixty days' trial offer. 

Pelt & Tarrant Mfg. Co., 52 to 56 Illinois Street, Chicago* 




On Land! 
On Sea! 

Wherever you may be — 
every one is praising 



THE U. S. BATTLESHIP WISCONSIN. 



ai)d AppHai^ces. 



Pamphlet No. 32f, " CEMENT TESTING," mailed 
upon Application. 

Broadway, 
NEW YORK. 



THE FAIRBANKS COMPANY,".'. 



Established 1871. 



Incorporated 1888. 




H. & R. Automatic Double 

Action Revolver 

with Knife Attachment. 

This arm with knife attachment 
was especially designed for export 
trade. The knife is made of fine steel, 
well tempered, and forms practically 
a double weapon. 




The Wisconsin Graphite Products 

WUrnncitl CifanhHf Paint impervious to heat, cold, acids, alkalies, 
TY l&bUIISIII VJrdpniLC fault sulphurous odors, smoke, salt water, etc., 

A FOE TO RUST as applied to all exposed metal surfaces. 

Especially recommended for boat hulls, smokestacks, etc. 

Wisconsin Graphite Lubricant S^r2ffi„3£*2k5^ 
Wisconsin Graphite Pipe Joint Paste a foe to c °-™ ion - a 



Send to-day for Free Samples 
and Booklet "A Life Prtgerjxr." 



preserver of threads. 

Address Dept. S. 



Wisconsin. Graphite Company, 

WORTW SIDE, PITTSBURG, J»A. 




SIX WINDINGS 

will keep a PrentiBB Clock running a 
year. It is the strongest on the market, 
keeps perfect time and automatically 
shows the correct date. 

Also Iryinopan, Program and Eletrie- 
atty Syncnron ized Clocks. 

Send for Catalogue No. 1061. 

The Prentiss Clock Improvement Co.. 
Dept. 1 06, 40 Dey St., N. Y. City. 



Now is the time to subscribe to the 

SCIENTIFIC AMERICAN 

for the year 1902 

Subscription Price, - - $3 a Year 
3 rionths Trial, 50 cents 



H. & R. Hammerless 
Revolver. 

An absolutely safe arm. Impos- 
sible to discharge accidentally. 32 and 
38' Calibers. Has independent cylin 
der stop. 




H. & R. Automatic Double Action Revolver. 



The most popular medium priced revolver on the market. Barrel, 
cylinder and all working parts of the quality of steel best adapted to 
their particular uses. 32 and 38 Calibers. 



s- 



Makers of H. & R. Single Guns. 




HARRINGTON k RICHARDSON ARMS (0, 



Dept. "S," Worcester, Mass., U. S. A. 

CATALOG FOR POSTAL. 
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v AChristmas 

I GIFT 4 

of a Government Bond for*10,000 
F would please your wife.wouldn'l it ?— 
f It would please you , too , to be able to 
give it — but perhaps you can't . 

You can.however- if you are in good 
f; W health - make an investment that will give 
(-.M) your wife - in the event of your death — an 
•i absolutely safe Gold Bond bearing 5 % 
' interest. Or the Bond will become your 
f property in fifteen or twenty years if you live. 
SEND TO'DAY for full particulars ol this Bond on rhiscou pon 






I THE EQUITABLE LIFE ASSURANCE SOCIETY. 

Vent. No, S». 120 Broadway, New York. 

Please send me information regarding your new issue of Qolfi 
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i «nan years of age. 
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Brief Notes Concerning Patents. 

John H. Lincoln, the inventor of the 
railway hay fork which bears his name, 
died on November 14 at Utica, N. Y., 
where he was visiting his daughter. 

According to a recent bulletin of the 
Census Office; there was one patent taken 
out in Connecticut in 1900 for each 100 
persons. In 1890 the figures were one 
for each 796 persons. 

The Sharon Steel Company has been 
sued at Pittsburg for infringement. The 
suit is brought by J. J. Pearson & Com- 
pany, of Maine, and it involves the man- 
ufacture of cement-coated nails, the ob- 
ject of which is to increase the tenacity 
of the driven nail and to preserve the 
substance into which the nail is driven. 

C. E. Havens, foreman of the Balti- 
more and Ohio shops at Zanesville, Ohio, 
has invented an adjustable side bearing 
to be used o,n railway cars, and by the 
use of this improvement a car has a 
greater clearance in rounding curves and 
less friction between the bolsters. It is 
therefore possible to place from six to 
eight more cars on a train. The value 
of this device has been demonstrated by 
practical tests. 

Qscar Hedstrom, who invented a motor 
bicycle, recently built a machine after 
Ms own design at the works of the 
Worcester Cycle Manufacturing Company 
at Middletown, Conn., of which city Hed- 
strom is a resident, and has shipped the 
machine to London, where it will be 
placed on exhibition. The machine was 
built for speed, and the inventor had 
been making arrangements to race it 
with a locomotive, but this interesting 
event will be interfered with by the 
builder's determination to send the wheel 
abroad. 

A dispatch from St. Thomas, D. W. I., 
reports that an explosion of refriger- 
ating chemicals took place on November 
21 on the Royal mail steamer "Para" 
which did so much damage to the steamer 
that she was unable to proceed. The 
boat had just been equipped with the 
Lawton fruit-preserving process to en- 
able her to compete in the fruit-carrying 
trade, and the inventor was making the 
trip personally to observe the working 
of the installation. He and three of his 
workmen were killed by the explosion, 
and several others were injured. 

N. S. Amstutz, of Cleveland, the in- 
ventor of a process for sending pictures 
over wires to distant points, has recent- 
ly brought out an improved process for 
the making of half-tone pictures for 
newspaper use. Its chief value is the 
rapidity with which a picture of this 
character can be made, although it has 
another merit, and that is that the whites 
are pure and solid and not broken up by 
dots, as is generally the case. This 
makes the picture crisp and sparkling 
because of the sharp contrasts secured in 
the print. 

Herbert Hoyle, an Englishman, who is 
the inventor of a process for making 
artificial silk from China grass, has been 
brought to this country by some cap- 
italists of Boston and vicinity with the 
object of exploiting his invention, and a 
mill will soon be in operation at Pall 
River or Boston. One of the advantages 
of Mr. Hoyle's process is that the arti- 
ficial silk can be spun on ordinary cotton 
and woolen machines. There are a few 
factories in Europe for the utilization 
of China grass, but this is the first 
venture of this kind in the United States. 

A patent has recently been filed in the 
Patent Office for a device which applies 
power to an automobile motor only when 
the driver's seat is occupied. The instant 
the operator rises from his seat or is 
thrown therefrom, the cushion is raised 
by means of a spring, and this carries 
with it a plunger which shuts off the 
power, and the vehicle comes to a stand- 
still. This invention will prevent run- 
away accidents from automobiles. When 
the application for this patent was filed 
in the Patent Office it was found that 
there were twenty-six other applications 
covering like ideas. 




A CAR. OF ORE RUNS 

16.31 per cent. Copper per ton from BLACK HILLS COPPER CO. 

The Greatest Copper Mine in the World, the Calumet and Hecla of 
Michigan, runs 3.05 per cent, copper, with profits paid, $75,850,000. 

Prof. Lawson, in his report after examining our property, says: "The 
average per cent, of this body of ore is above the principal producing copper 
mines of the World. " (See page 13 of our prospectus.) , 

Work is going forward on this property night and day. To install 
more machinery and rapidly open up the immense ore reserves, we offer for 
a short time, shares .at 25 cents each, par value one dollar, full paid, and 
forever non-assessable. 

This is not a speculation, but a legitimate investment in an enter- 
prise officered by conservative business men. Remember, copper mines are 
the safest investments, and largest dividend earners. $15, $25, $100 or 
$500 invested 'now promises an income for life. 

Results of work on our 11 claims are so favorable, we have just 
bought 16 claims adjoining. By this consolidation we now own 510 acres. 

Handsome Illustrated Prospectus Free. 

BLACK HILLS COPPER COMPANY, 

MX Territorial Street, BENTON HARBOR, MICH. 

REFERENCES : 

FARMERS AND MERCHANTS BANK, Benton Harbor. 

CITIZENS STATE BANK, Benton Harbor. 

BENTON HARBOR STATE BANK, Benton Harbor. 




Modern times have not pro- 
duced its equal for amusement 
and instruction. 

NINE STYLES, from $10 to $100. 

Catalogues at all dealers. 

NATIONAL PHONOGRAPH COMPANY 

New York Office, 135 Fifth Avenue, 

Chicago Office, 144 Wabash Avenue, 

Foreign Department, 1& Cedar Street, New York. 



WIRE ROPE 

ELECTRICAL WIRES 

OF ALL KINDS 

American Steel & Wire Co. 

Chicago. New York. Worcester. 
Denver. San Francisco. 



GUMMING 




Portable Forges 

(paten ted) 

The Forges that built 
the famous War Ships 

Olympia. 
(§L Oregon 



^ Cumming Forge 

. . . is . . . 

The World's Best Forge 

Notice how easily No. A Forge can 
be separated into parts 

david cunniNO 

787 W. Kinzie St. 
CHICAGO, ILL., U.S.A. 



A Comfortable Living 
for Fifty Years. 

A thorough investigation will convince you that 
a few dollars per month invested for six years in 
the Montezuma Plantation will absolutely secure it. 
This is in no sense a speculation, but a solid, con- 
servative investment, with a complete chain of 
safeguards arnund every dollar invested. 

Rubber and sugar, the great staples which never 
fail, are being planted. 

A PERFECT PLAN— RELIABLE COMPANY 

The managing company has assets worth $2,000,000. 
The plan is the perfection of co-operation— each 
shareholder has only one vote, regardless of the 
shares held. Over two years' work, costing $50,000, 
has been done. 

Sir Thomas Lipton says: "For sure, large and 
permanent returns, nothing equals a well managed 
MexJcan plantation." Over 400 intelligent people 
own shares. It is as safe as life insurance, several 
times more profitable, and good for life. 

CHICAGO TITLE & TRUST CO., Trustee. 

This institution, capital %bSm/m, holds the title 
to the land, the purchasers' money, and a bond of 
$100,000, guaranteeing the development work. 

Write for literature. 

Montezuma Plantation, 

11 OS Ashland Block, CHICAGO. 




J Pay The Freights 

Will ship C. O. D. to any station In the United States for 

The "WILLARD STEEL RANGE 



$25 



Has 6 8-in.lids, oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 
grate, burns wood or coal, weighs 400 lbs., lined throughout with asbestos. 
GUARANTEED TO BE AS REPRESENTED. Write for free descriptive 
circulars and testimonials from parties in your section who are using one. 

WM. Q. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

AGENTS WANTED TO SELL FOR CASH OR ON CREDIT. 




What the Navy say of the Sanitary Still. 



On your kitchen stove it 
furnishes plenty of distilled 
aerated water at trifling cost. 
Simple as a tea kettle. 

Hon. Hilary A. Herbert, Ex-Secretary of the Navy, writes: "The Sanitary Still 
has been used with success in my family, and I consider the use I have made of it shows 
that it will afford a good supply of absolutely pure waterf or drinking and cooking purposes." 
Admiral Dewey writes: "I join my friend, Hon. Hilary A. Herbert. ex-Secretary of 
the Navy, in recommending your Sanitary Still. The water from the Still is absolutely 
pure and palatable. 

Mrs. Julia Dent Grant, widow of the famous General, writes : " 1 have used your Sani- 
tary Still and am very much pleased with it. The water from the Still is purp and palatable." 
The Sanitary Still is nspd in the "White House." Highest award at ParisRxpositlon. 
Write for booklet. CUPRIGRAPH CO., 138 N. «reen Street, Chicago. 



Automobile News. 
It is intended to supplant native car- 
riers for the transport of goods in the 
Congo Free State by motor cars. Sev- 
eral experiments have been carried out 
in Brussels with heavy steam lorries 
which would prove suitable to the coun- 
try. Each vehicle was loaded with 36 
hundredweight .of iron and tested over 
rough country, typical as far as possible 
of that indigenous to the African state. 
The trials were eminently satisfactory. 
Each lorry will displace 65 native car- 
riers, arid the inauguration of such a 
service will both decrease the cost of and 
expedite the transit of goods into the 
interior. 

A dispatch from Odessa to The Times 
says that Prince Khilkoff, Russian Min- 
ister of Ways and Communications, and 
a party have Just made a successful auto- 
mobile trip from Vladikavkaz, Caucasia, 
to Tiflis (nearly 100 miles). The jour- 
ney was the first of its kind in Russia. 
Prince Khilkoff is known to have a high 
opinion of the utility of the automobile, 
and, says the correspondent, he perhaps 
contemplates introducing it on the im- 
perial post roads. In view of the inade- 
quacy of the railway facilities between 
many important towns and the general 
flatness of European Russia, the automo- 
bile, the -dispatch says, should prove an 
invaluable means of communication. 

It is proposed to inaugurate a system 
of automobile transportation at Brussels, 
and an application has been made to the 
authorities for a concession. A series 
of large delivery wagons will be run over 
an extensive route between the city and 
suburbs and insure the rapid delivery 
of packages and merchandise. The main 
station will be situated at the Old Grain 
Market, and a number of other stations 
will be placed at the principal centers of 
traffic. The projected route is to pass by 
the three main railroad stations of the 
city. The price of transport will be 
fixed according to weight, with a min- 
imum of 5 cents and a maximum of 24 
cents for the heaviest packages, the limit 
of weight being 220 pounds. The wagons 
will run throughout the day (except 
Sundays and holidays) beginning at 7:30 
A. M. 

The Anniversary Run is the annual 
promenade which is made by the English 
chauffeurs to celebrate the abolition of 
the famous Red Flag Act, by which auto- 
mobiles in England, up to November 16, 
1896, could go no faster than a walk and 
had to be preceded by a man with a 
bell and a red flag. This was happily 
abolished by the Light Locomotives Act 
on that date. Last year the promenade 
was made from London to Southsea, and 
this year the chauffeurs will run to the 
same destination, passing by Putney 
Bridge, Richmond Park, Winchester, 
where lunch will be taken, then Waltham 
and Southsea. The run will be preceded 
by the annual dinner of the English Club 
which is open to all the members, these 
at present numbering 1,038. At a subse- 
quent meeting the club is to discuss the 
question of organizing a special contest 
for electric automobiles. 

The programme for the "Grande 
Semaine" at Nice, which is one of the 
great events of the year, has lately been 
published. It will commence on the 6th 
of April next with a parade of flower- 
decorated automobiles. On the 8th are 
two races, the Nice-Aix-Salon-Nice, a speed 
race of 280 miles, and the Nice-Dra- 
guignan-Nice touring race of 62 miles. 
On the 9th and 10th will be held an auto- 
mobile show at Nice, as well as three of 
the principal events — the mile race and 
the kilometer (0.6 mile) dash for the 
Henri de Rothschild Cup, on the Prom- 
enade des Anglais. Then follows the 
famous hill-climb from Nice to La Turbie, 
a distance of 9.1 miles. The week fin- 
ishes with a concourse of the most hand- 
some automobiles, which will be held at 
Monte Carlo. Engagements are made ior 
the whole series of races, and will be re- 
ceived at the Nice Automobile Club up 
to the 20th of March, inclusive. 
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OOD or METAL 

Workers 



Without Steam. Power shotlld 
use oar Foot and Hand Power 
Machinery. Send for Catalogues 

A — Wood-working Machinery, 

B — Lathes, etc. 

SENECA FALLS MFG. CO. 
■>9S Water St., Seneca Falls, N. Y. 




■ C NGINE.8iFnn-n MACHINL 5HOP OUTFITS, 

I ^TUtp 1 '™^™ SUPPLIES.'^'.' " 
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Cold weather has no terrors for 
the wearers of the 

Dr. Deimel 
underwear 

No Danger of Colds. 

No Danger of Rheumatism or 

La Grippe. 
No Danger of Anything but 

Health and Comfort. 




FREE BOOKLET 

AND SAMPLES 

OF THE CLOTH 

BY ADDRESSING 



TMa Lflbel on ihs Genolna. 



The Deiiel Linen-Mesh Svstem Co, 

491 Broadway, New York. 

San Francisco, Cal., hi Montgomery St. 
Washington, D.C., 728 Fifteenth St., n.W. 
Montreal, Can., 2202 St. Catherine St. 
London, E. C, Eng., 10-12 Bread St. 



FRICTION M DRILL 

FOR LIGHT WORK. 
Una Them* Great Ad vunluif ei»: 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful ecouomv in time and great 
saving in -Will breakage. tST" Send for catalogue. 

\V. F. «fc JNO. BARNES CO., 

1999 Ruby Street, - - Rockford, 111. 




Yo\i Work 



YEAR 

AFTER 

YEAR 



One Hundred Dollars per Month 

•Or less when an investment; of a very few dollars 
WILL DOUBLE THE RESULT. 
$'200, payable $5 per mouth, will insure you all the profits 
for life that can be grown from six acres of laud, planted to the 
very choicest tropical fruits; $400, or $10 per month, willmore 
than double your salary. 

"Proof of the pudding is in the eating of it." 

OUR PLAN IS PURELY MUTUAL. 
Our company is incorporated, with live assets of OVER A 
QUARTER OF A MILLION DOLLARS. 

We have the best proposition offered the investment world 
to-day, and invite legitimate investigation. N# SCHEME, 
but an honorable business enterprise which will do all we 
claim. One great commercial company says of us : "The com- 
pany is engaged in nsafe and legitimate venture, well located, 
and entitled to conriifence." 

CALL ON OR W RITE US FOR PARTICULARS. 

TEHUANTEPEC MUTUAL PLANTERS' CO., 

100 Journal Building, CHICAGO, iLi 



Bust of 
McKinley. 

An excellent bust of 
our martyred Presi- 
dent in old ivory or 
bronze finish, six 
inches high, care- 
fully packed. Ex- 
press prepaid any- 
where in the U. S. 
for One Dollar. 
Should be found in 
every home in this 
country. 

FRANKLIN STATUARY CO., P. 0. Box 383. Columbus, 0. 




FACTORY WASTES 

I have found ways to utilize many 
wastes and unapplied substances, 
converting losses into profits. 
Send for Waste Product Blank. 

DR. PETER T. AUSTEN, F. C. S., 

CHEMICAL EXPERT, 
80 Broad Street, ... New York. 




Knock- 
Down 

Boats M any 
description. 

AMERICAS ROAT A MACHINE CO., 
ROW, SAIL AM) PLEASURE BOATS, 

Mm- :-i..i.. .:. ST. LUL'US, MO. 




GAS and GASOLINE 

ENGINES 

1 H. P. to 16 H. P. 

nARIIME and STATIONARY. 

Built in accordance witb the practice in 
Gas Engine deBiena. Also complete set 
of castings. Write for Particulass. 

THE CARLISLE & FINCH CO., 
220 E. Clifton Ave., Cincinnati, Ohio. 



Automobile Engine nrJKU 

After careful testing wo offer to the 
mitilic, with confidence, the 
Bn I*. \ il. Compound Knarine 
I>inU!ii«ionfl of Cylinder urt* ^-Wan-d 5 
fen. x 4 in, stroke. Heipht of Knglno 
21 In. HnseXxlS in. WeJcht, Engine. 

u& lb* 3 crank shaft T*ariiiifM. All 

iv.irkinsi beai-Jiitfe of limine. Platon 
rods of tllftclitnery sfcpel. Air unci 

Imifer pumpe couuerjted from cross 
lie ml. Plain i»lde valves. We also 

l"iil'l rimhihi: i.'i'i-is-t and iiiiike parts. 
MLALFLKIt, RUNCE A CO., - Liwlipnrt 

SuimnnorK to&nTJUOnWki IlirxcJi & Jln. llv 




RIMS that are RIGHT 

"WE MAKE THEM" 

Seamless Drop Center, Flat 
Base and Plain Crescent Rims, 
all witb or without flared 
. edges. 

I In another department we 
I make all sizes of 

SEAMLESS STEEL TUBES, 
SEAMLESS STEEL BOILER 

SHELLS, 
SEAMLESS STEEL BOILER 

TUBES, and 
FLANGED BOILER HEADS. 
If interested in Etectric Welding write or have our repre- 
sentative call. 

THE STANDARD WELDING CO., Cleveland, O. 




THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER 



la the best on the tnarfcfit— bar 
nono. Nil pump to cut out. no 
float to rust out, no adjust- 
ments required- If if all that a 
Too! Grinder should he, and the 
>ric(jis riplit. Uetails on request 

B. F. BARNES COMPANY, Rockford, III. 



GERE GASOLINE ENGINES 

JIMPLtoT BOAT ENBtUtZ MADE 

\BIN— OPEN BOATS 

I l'h,\tit CA&TINbA SCAT fBArWCi 

iGtOMGCRE VA'TauVHW*) 

CAT r» 4 STOMPS afi»Wm*»ID5Mltni6AN. 




MARINE MOTORS. 




FOR TOWN OR COUNTRY USE 

There is no more serviceable or Kimpte 
engine than the WEBKK .11 MOIf 
a V^j II. P. engine suitable for grinding 
feed, pumping water, shelling corn, 
Ac, or for running fans, pres.ies, 
churns, butchers' machinery, sheep 
shearing machines, etc. Complete 
with water and gasoline tanks and 
pipe)). Oilers, etc., all ready for 
business. Heavy balance wheels. 
One operating valve. 650 lbs. 
Weber C-Hrt A' Gasoline 

Ehttlno Co. 
Box 1114-a, KziiiBsaCity, Mo. 




improved Microscope for Projection. 

New metal 
track plate 
with keys 
to unlock 
s t and ard 
and change 
instantly — 
com bi nine 
also polnri- 
scope and 
stamoscope. 
New series 
of projec- 
tion objec- 
tives, with 

flat field, well lighted and clear definition, New hud- 

staire condenser on a new system, illustrated circular, 

catalogue, etc., free. 

QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. 





First Prize: 

Toronto 
Exposition. 
Pan-American 
Exposition. 



j£rp^ Srnd for 
*^^** Cat a Loir tie, 



Buffalo Gasoline Motor Co., 

3-9 BRADLEY ST., BUFFALO, N- Y. 



VAN WAGENEN DUMP WAGON 

for Contractors, Asphalt, Garbage and Coal. 




TO ALL WHO SUFFER FROM 



\3 CD C3 K. S • ' Spinal Deformities 



Electric 
GJASliGHTINIv 



ON ALL BRANCHES OF 

Engineering, 
Arts, Trades and 
Manufactures. 

SEND FOR »UR 

New Descriptive List, 
FREE. 



PRICE, 50 CTS. 

SP0N & CHAMBERLAIN. Publishers. 
12 Cortlandt St., New York, U. S. A. 



KKAUTIFUL. 

MOOSE-HIDE MOCCASINS, 

PRICES :_Men'« Sires 6-il *S.?S. Lades' 
and Boys', Sues '2-5, .2.35. Ywilllfc'and Misses', 
Sizes 11-1, $1.75. Children's, Sizes 5-10, $1.25. 

ftentiTimniil nn rwdprof price. 
HKTK A XMI-OI i.'lt. 

100 Mulii St., IMlkwh, Win. 

We also have these moccasin. In 
SliviHjm handsom" goods, in si7.es 
SHil at prices as uuuti.d above. 
Especially desirable for tender and 
swollen teet. 




PATENTED JUNE 28, 1898. 

Ball 8c Socket Water Motors 

Adiuatable to tighten belt 
and " lined up '* in any di- 
rection while ruiiiiliiK. 

T-iuch Bize, 6l5 t 
for immlng sewing lun- 
ch I nes, Hin nil d ynonio, 
pcr«n saw, etc, 
Baltimore, fid.. U. 5. A. 




A. ROSENBERG CO., 



GAS and GASOLINE 

ENGINES. 

Using Natural Gas, 
roaLGas. Producer 
Gas, and Gasoline di- 
rect from the tank. 
lt6*WH. " 



. P.. actum.1. 



The Springfield 

Gas Engine Co. 
21 W. Washington St 

Springfield, O, 




Gasoline Motors 

tor automobiles ami launclieti. 
A l-ii l'»liiiL'! anil IlliM' PriutH. 

LOWELL MODEL CO., 

Box 1213. LOWELL. MASS. 



SHORTHAND 




@ 

TYPEWRI 

make* shi nC hand 

aa i ■ ; i -■ ;. an 
typewriting. 

Hill iVi.nK a 

mln. in ft week: 

Nci knowledge " 

of st^nogrupliy needi 

Anderson Shorthand Typewriter. Baitn 




RELIABLE GASOLINE 

ENGINES 

For continuous dcrvlce in any clim- 
Bte. Ppeed uan tie regiilated ; are 
3l safe and ecominrltail: tuterrhunifHt 
™ able parts: bronze hearings. Mb- 
cbanicnlly perfect. Fully guaran- 
teed. Hirinimii r-ngltios and com- 
plete iMiythig outfit fl for nyHter 

boats and stationary purposes. 
MIANIItf MOTOR WORKS. 

HIANi'H, <'«%>,, I. H- A, 



COM STOCK'S 

TWIN CYLINDER AIR PUMP 

A prevail re blower pro* 
(Imiiiir Tank Air pres" 
HiirpoifiOllin. jn-r -u. Ini 

Ln Ji»|n.'iLbalpln wl'lb «iuall 
forgea, furnaces, brnzera, etc., 
or for filling Rubber TireB. 

Will supply twoof our Stand- 
ard Gas Fiirnacea or Bicycle 
Brazers — mi is all. day without 
heatiug Eigmu^t in Urn. pressure. 

Ntandurd <i«» Forge 
and Hrttzer for Shops or 
Tool-Room — essentially, Buo- 
sen burners, names meeting in 
center of niurlle, 10x7x9 inches 
inside, Superior to bench forge. 
No smoke or smell. Tiles re- 
glMttOilB. Pump, $12.50. Furnace, $11.00. Floor 
Si.Lin.lfor Air Pump, $1.50. Boxing and Cartage, 
$1.00. Complete »s shown, $25.00. Send for 
Circular. 

A. S. COnSTOCK, 
71 W. Jackson Boulevard, Chicago. 




CHEAPER THAN A CANDLE 



AND MANY 



100 TIMES MORE LIGHT 



Tested at Cornell University. A one- 
and-a-half yard wagon carried five tons 
without any material deflection of any 
part. They are using the wagon now. 
The chains holding the doors closed firm an arcb, 
which makes it impossible for them to sag. no matter 
how heavy the load. The equalizing lever causes the 
doors to close tight when one chain is the longer. 

It has only one winding arbor. It has an elongate* 
King Bolt hole, so King Bolt does not bind or break. 
It has Foot Dumping Lever worked by driver's foot, 
leaving both hands free to drive. Bumping Lever is 
locbed when wagon is loaded, so it cannot be accident- 
ally dumped. Iron work hand-forged, Sheldon steel 
axles front and rear. Maunfactured by 
m. VAN WAGENEN, Syracuse, N. V. 



Patents, Trade Marks, 

COPYRIGHTS, etc.,* 

Address IHU IN IN 8 COij of Patents. 

Office of the Scientific American 

861 Broatlwuy, New York. 

Branch Office : ti25 F St., Washington, D C. 

Hand-book Sent Free on Application. 



FBOM THE 

BRJLLIANT and HALO 

GASOLINE GAS LAMPS 

Guaranteed good for any place. Sells on 
sight. Write for agency. 
Brilliant Gas Lamp Co., 42 State St., Chicago 



IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
our .Hand and Power Pipe 
Threading: anil Cutting Machine 

11 li;i- our m hi n I/ml Adjustable Qufelt 
Opening and Closing Die Uuud with, 
convenient 'cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe beinp cut and closed instantly 
and positively. SeiiMfor Catalogue. 
THE MERREL1 MANUFAC- 
TURING CO., 501 Curtiss St., Toledo, Obi 





NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson AVanWinkle 

Co., 

Newurii. N, .1. 

136 Liberty St., N. Y. 

30 & 32 S. Canal St., 

Chicago. 



85 per cent, cheaper tban the old 
methods. 100 per cent, better. 
Weighs ounces where others 
weigh pounds. For Men, Women 
and Children; none too young. 
none too old to be cured. 

We offer the only Scientific Appliance 
ever invented for the relief and cure of 
this unsightly condition; cured Mr. P. B. 
Sheldon, the inventor, of curvature of the 
spine of 30 years' standing. 

Throw away the cumbersome 
and expensive plaster of paris 
and sole leather jackets. 

Our Appliance is light in weight, dur- 
able, and so conforms to the body as not to 
evidence that a support is Horn. It Iticon- 
structed on strictly scientific anatomical 
principles, and b truly a godsend t* all sufferers from spinal troubles, male 
or female. We also make Scientific Appliances f«r protruding abdomen, 
weak back, stooping shoulders. Send for free booklet and letters from 
Physicians, Physical Instructors and those who know fromexperience of our 
wonderful Appliances. Satisfaction guaranteed. Prices $4 to 926. 
Stkambltkg, N. Y., February 9th, 1901. 
After havi'ng worn the plaster of paris jackets, I can truthfully say 
your appliance is far more comfortable to wear. It corrects curvature 
quite as wi>U and fits the body s» perfectly that no one would suspect I 
was wearing one. You hive my lifelong gratitude and well winbes. 

Ida Blood. 
tW The poster o/ paria jacket above men ioned weighed ?>}£ ib»„ 
Tie F&ilo Butt Apjilmne* pttf on in itt place weighed 17 MUM*-* *■ 
difference of 115 uvea. 

THE PI1ILO BUKT iPF'G CO., 

69 Third Street, Jamestown, N. Y. 





Tr ustworthy Tools, 

The Celebrated GARDNER 
GRINDER is specially designed 
and used tor Perfecting and 
Finishing FlatKurfaces of Metal. 
Its work is limited only to size 
of piece operated on, but should 
tie used on pieces that can be 
handled by one man. 4 to b' in- 
ches of tool steel can be ground 
of the end of 1 inch square bar 
m an hour. The essential feat- 
ure is the £tajtral Grooved Bisc 
Wheel, the disr:* b^ina- covered 
on their Hat sides with our Im- 
proved Spiral Circles. Price, $25#.00. 

Our " V " THREAD or STAND- 
ARD TAPS made in various frac- 
tional sizes. U. S. or FRANKLIN 




^3S 



^HM» >>ii>iii m ii i y 



INSTITUTE STANDARD TAPS and WHIT- 
WOKTH STANDARD TAPS, also a specialty: 
Also SELLEKS HOB TAPS, LONG TAPER HOB 




or MASTER TAPS nmi PTTF. HOR TAPS. Com- 
bined PIPE TAP mill JMtlf.L and PIPE TAPS 
urn! KKA11EKS. Wp ilmw attention to nvii" 
UAKDNEK Iltl? STOCKS 111 casts complete with 
7 sizes Tims, Dies imri 
Hardened Busiiin(rp, eut- 
poe '/I in. to % In. In- 
i^luiling stock 1RM in. 
lontr. Prie(\$lti.00,ufcko] 
pluted. Sl.OOixtra, Same with fl and 11 size Taps. 
.Otic HADOER DIE STOCK SET cuts the full 
tint™! hi siii(rk'i'ut imtl etirmfit get out. of order. 
Priii-, crmipli-ti' in ease. JIB.00. 

Our PAKALI.KL CLAMPS are nil Steel and Case- 
I-Luxljriuuil. ArWclos held hi these elampa can be 




h 
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drilled with parallel holes or at right angles to 
each other without being removed from clamus. 
Sizes 1 to 6 inches. Prices from 75c. up to $6.00. 

Our BONANZA OIL CUP, 
to be used with Helmet Oil, is 
the lie ^1 cuji (mule. Can of 
npun brass. Stiff— worftaeuL 
Light and strong. Won't leak 
or break. With Helmet Oil 
will lubricate anything. 
Prices from $1.10 up tn $2.~f\ iuv 
cording to size. rp ne 
BADGER IRON OIL 
CUP can be applied from any posi- 
tion, from above, below or at the 
side. Is cast iron with octagonal 
cap, operated by hand or wrench. 
Will not clog, strip or cross. 



HELMET BRONZE SPRING 

in sheets and rolls makes a. 
remarkably stiff spring for 
all mechanical purposes. We 
have it in stock from 12 New 
Gauge to 36 New Gauge in 
long rolls 6 inches wide, and 
can cut any length. 

HELMET BABBITT is the best anti-friction 
metal on the market for fast-running machinery. 






It is &> to 50 per cent, lighter than any other in the 
market, hence it is cheaper. It is tough, durable, 
and superior to any other. It comes in boxes of 
about 60 pounds at 40c. a pound. 

A HELMET OIL is a solid Oil, 

cheap, pure, and the best lu- 
bricant known. Contains no 
acid or pitch and will not 
freeze. It is cleanly and 
give* the greatest satisfac- 
tion, besides effecting a sav- 
ing of 50 per cent. 

Illustrated catalogue free 
on application. 

CHARLES H. BESIY & CO., 
Fine Tool riakers, Dealers and Importers, 

10 & 12 N. Canal St., CHICAGO, ILL., U. S. A. 
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Scientific American 



December 14, 1901. 



BECENTLY PATENTED INVENTIONS. 
Engineering Improvements. 

ENGINE. — Charles G. Holmbbrg. Woon- 
socket, S. D. The engine is of the type having 
oscillating pistons. The object of the invention 
is to provide an engine which can be driven 
by steam, compressed air, or explosive gases. 
The engine has a cylinder divided by fixed par- 
titions into two working chambers. In each 
partition is a valve-chest provided with ports 
communicating with the working chambers. 
The valve-chests are provided with chamber 
extensions arranged in the partitions and 
closed at their ends. The chamber extensions 
lead to exhaust-pipes connected with one of the 
cylinder-heads. In the cylinder a piston- 
oscillates having a piston-head for each working 
chamber. Valves in the valve-chests control 
the inlet and exhaust of the steam. 

STEAM-BOILER. — Robert H. Botts, Rich- 
mond, East Yards, Cal. The boiler has a large 
fire surface and a small steam area, is of small 
weight and especially adapted for air-ships 
or locomobiles. The boiler consists of a nuua 
ber of sets of generating chambers, each set 
being composed of a number of chambers con- 
centric with each other and composed of inner 
and outer tubes, which are spaced apart to 
secure the desired steam ?\>ace. Pipes are pro- 
vided for the circulation of water to supply 
the steam chambers and to discharge the steam 
thence as desired. 



Mechanical Devices. 

CASTING-BOX. — Leo Grossman, Brooklyn, 
New York city. Mr. Grossman has devised 
improvements in casting boxes for forming 
stereotypes, whereby a large number of plates 
can be successively cast in and removed from 
the mold or casting-box in a comparatively 
short time, without requiring the employment 
of highly-skilled labor. The casting-box has a 
drag ; movable holders to engage the matrix 
at opposite sides ; cores mounted to swing al- 
ternately into and out of the drag ; a mechan- 
ism for imparting a simultaneously-swinging 
motion to the cores to move one out of the 
drag and the other into the drag ; and means 
for imparting movement to the matrix-holders. 
The matrix can be readily changed for another 
one whenever required without disturbing the 
cores and the parts connected therewith. 

DISTRIBUTING-ROLLER FOR PRINTING- 
PRESSES.— George A. Schriv^r, Brooklyn, 
New York city. In order to insure a thorough 
and equal distribution of the ink on the inking- 
rollers, a distributing-roller is placed in per- 
ipheral contact with the inking-rollers, the 
distributing-roller being mounted to turn and 
slide on a spindle held against movement lon- 
gitudinally. The distributing-roller is caused 
to travel in the direction of its length when 
rotated by the inking-rollers. Bearings are 
held on the inking-roller frame and are en- 
gaged by the ends of the spindle. These bear- 
ings have elongated openings for the flattened 
ends of the spindles to slide in. The means for 
moving the distributing roller on the spindle 
are completely invisible. The spindles are 
held against movement. The cams and like 
devices heretofore employed for shifting the 
distributing-rollers with their spindles are en- 
tirely dispensed with ; and the spindle's are 
free to yield so as readily to hold the distrib- 
uting rollers in proper contact with the inking- 
rollers. 

MACHINE FOR COATING EYELETS.— 
Isaac W. Giles, New Bedford, Mass. In coat- 
ing eyelets by means of tumbling mills, a re- 
volving barrel is used containing a certain 
quantity of paint. As the articles roll in tho 
drum they are covered with a certain quantity 
of the paint. It happens that the openings 
are filled with the japan ; and the coat thus 
applied is ordinarily too thick. The present 
invention is an improved tumbling-machine by 
which the eyelets can be quickly coated with- 
out becoming clogged. 



Designs. 

SCARF. — David Mater, Brooklyn, New York 
city. The leading feature of the design is a 
scarf body having a center piece in relief on 
the front face of the body. 

GARTER-HOOK.— Louis McCtjtchon, Ha- 
vana, Cuba. The shank and hook comprising 
the device are serpentine in shape and form 
a correspondingly shaped slot between them 
which is especially adapted to clasp and hold. 

BOOK COVER. — George W. Edwards, Man- 
hattan, New York city. Mr. Edwards has de- 
signed for the Funk & Wagnalls Company a 
cover which is to be used primarily for the 
Standard Dictionary. The cover is artistically 
designed and consists of a tasteful arrange- 
ment of conventional foliage in connection 
with an open book and a torch. 

TYPEWRITER-FRAME. — Jesse Alexander 
Manhattan, New York city. The typewriter- 
frame is provided with posts of such construc- 
tion that the frame Is made so strong and so 
rigid that there will be very little if any 
vibration in the operation of the typewriter. 

CIGAR. — Simon Levin, Manhattan, New 
York city. The design shows primarily two 
cigars with but a single outer wrapper. By 
cutting through the center angular depression 
of the double cigar two separate cigars are 
formed. 

Note.— Copies of any of these patents will be 
furnished by Munn A- Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self - 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from % to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids. Mich. 
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FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to 13-in. swing. 
Arranaed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Catalogue. 
W.F.&JNO. BARNES CO. 

1999 Ruby St., Rockford, III. 



1 Steel Dump Cars ' 




J ARTHUR KOPPEL, 66-68 Broad St., New York. 

S Write tor ratnlngvp. 



«S?**#*#******«Mr****r******»» 



DID YOU EVER PINCH YOUR FINGERS 

or cut your tbumb trying; to open your umbrella? It 
was tbe fault of the old-style runner and projecting 
spring. Tbe new idea does away with that. 
With tbe 
&£-* * _ n to open umbrella. 

SO* (ENTORY D0USLE5"LB p«£ "fl" fc£ 

fc^ifSiSiCB «vJ^ It protects the fin. 

:W " gers perfectly and 
costs nothing extra. 
Just insist on hav- 
ing oneontbeum- 
brella you pur- 
chase. W e guar- 
antee that it will 
outlast any u m - 
brella. Note the 
double bulb on 
which you must 
look forthe name 
"iiOtta CENTURY." 

If your dealer happens not to have an mbrella with this runner, 
write to us, sending bia naine, and we will tell you where you 
can purchase one. ILLUSTRATED BOOK SENT FREE. 

ALFRED H. BAMBERGER, 381-383 Broadway, New York 




ELECTRICITY 



BOOKS AND 
NOVELTIES i 

How to Mate a Dynamo; How to Make a Storage Bat- 
tery: How to Mate a Voltmeter. Ten cents each. Hand 
Dynamos.$1.00, $2.75. »8.00. 

ItlRIER PUR. CO., Box 709, Lynn, Mass. 



The deeper you eo into 
tbe subject of Injectors 
the greater will be your 
conviction that tbe 

U. S. AUTOMATIC 
INJECTORS 

best meet tbe demands of 
practical, every-day use. 
They handle hotter water 
ana feed hotter water to 
the boiler than 
any other. — 
Have wi dest 
range, greatest 
grading capacity 
and are easiest 
to operate. 

Can we mail 
y»u a copy of 
our Engineers' Handy Ref 
erence Book? It's free. 

AMERICAN INJECTOR CO., 
Detroit, Mich. 
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CLASS TEJBE CCTTER. 

Cute a Perfect Circle. 
APFEL-MlKBttCII CIIMPAXY, 

B3 Lake St., Chicago. 
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SLereopticons and Magic lantern 

APPARATUS 

During a manufacturing career of forty years. 

From the HAKER to the EXHIBITOR. 

Distributing Agents for the 

Edison Mfg. Co.'s Projecting 
Kinetoscopes a.nd Films. 

KLEINE OPTICAL ''COMPANY, 

126 SiMe Street, Chicago, III. 

Stereopticon acd Moving Picture Catalogue 
No. 9 Free. 
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J5o.CLAR8St CHICAGO. 



Now is the time to subscribe to the 

SCIENTIFIC AMERICAN 

for the year 1902 

Subscription Price, - - $3 a Year 
3 nonths Trial, 50 cents 

■ 



INDEX OF INVENTIONS 



For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 3, 1901, 

AND EACH BEARING THAT DATE. 
LSee note at end of list about copies of these patents.] 

Abrasive wheel, D. B. Hyde 687,962 

Acid, producing chemically pure hydro- 
chloric, E. de Haen ti87,i)!M 

Adjustable chair, G. W. Myers 1587,7119 

Advertising apparatus, J. E. Houke HSS.175 

Air brake, H. F. Noyes $87,771 

Air ship, J. Spies UKsjian 

Alarm. See Burglar alarm. 
Alkali and halogen gas, production of caus- 
tic. C. E. Acker 687,709 

Automobile, J. Fortner 687,957 

Automobile controller, electric, F. F. Loomis 688,025 
Automobile steering gear and brake, F. F. 

Loomis 688,024 

Awning, C. H. Wright 688,048 

Axle and axle bos, M. W. Brooks 687,976 

Axle, vehicle, W. N. Mecklan 687,768 

Back pedaling brake, R. W. Perry 688,263 

Badges, brooches, etc., safety catch for, A. 

Knaus 688,099 

Bale tie machine, W. A. Laidlaw 688,022 

Bales, apparatus for covering cylindrical 

cotton, M. Swenson 688,270 

Baling press, M. Mead 688,255 

Bandage, bead, B. P. Fields 688,163 

Basin, catch, J. Banwell 688,714 

Battery, P. E. Francken 687,833 

Battery diaphragm, porous, G. T. Eyanson. 688,077 
Bean or seed sorting machine, W. W. Balcb 687,911 

Bearing, antifriction, S. S. Eveland 657,954 

Bearing, dust-proof roller, J. J. Koller 687,888 

Bearing for rolls, R. W. Pain 687,776 

Beer cooler and ice water device, combined, 

J. W. & J. T. Harris 687,879 

Belt, C. M. Butler 688,149 

Belt attachment, W. W. Duvall 687,980 

Belt clasp, F. A. Fairbrother, Jr 687,919 

Belt slide, J. D. Hetherington 688.246 

Belt support, M. H. Wilson 688,047 

Belt tightener and stretcher, J. S. Engle... 688,240 
Binder, adjustable periodical, L. Swanson . . 687,791 
Binder, loose leaf, Radford & Brueggemau. 687,941 
Blind, self-acting roller, P. J. Watkinson... 687,870 

Blind stop, window, T. A. Upson 687,796 

Boiler, J. H. Arrasmitb 688,053 

Book, J. H. Rand 687,901 

Books, etc., support for, C. E. Jewell 687,988 

Bookcase, folding, N. G. French 657,740 

Boring machine for taper holes, G. Ronton. 687,786 

Boring tool, J. F. Cadell 687,724 

Bottle filling machine, T. L. Valerius 687,797 

Bottle or jar closing apparatus, C. Carr.... 688,226 

Bottle stopper, O. Adams 687,710 

Bouquet bolder, J. Luth 687,892 

Box, R. M. Hartnett 687,983 

Box covering machine, H. B. Blackinton. . . 688,055 

Box fastener, E. Larson tJKT.MM 

Bracket, W. D. Richter 688,266 

Brake, S. L. Mitchell 688,002 

Brake beam, F. K. Fassett 687,955,687,956 

Brazing dux, F. Picb 688,030 

Brick machine, C. Chambers, Jr 687,915 

Briquets, mucnine for compressing peat or 

other material into, A. A. Sutherland.. 688,26') 

Brooder, chicken, H. Thiemann 687,792 

Broom head, E. H. Buchanan 687,977 

Buckle, belt, W. W. Covell 687,730 

Bulkhead doors, means for operating, C. T. 

Dorr 687,933 

Burglar alarm, W. Brown 687,720 

Button, collar, T. O. Holland 687,985 

Button setting machine, C. J. Marks 688,026 

Button setting machine, A. Dewes 688,071 

Button setting machine, E. Flagg.. 688,078, 688,079 
Cabinet for stoves, dishes, and kitchen uten- 
sils, J. J. Jacobs 687,963 

Cake board, York & Fancy 687,949 

Camera adjusting device, K. Nelson 687,850 

Camera multiplying attachment, F. H. 

Grover 687,745 

Camera screen holder, photographic, E. E. 

Flora 688,080 

Can cleaner, W. E. Leighton 687,990 

Can filling machine, C. S. Bucklin 688,059 

Can filling machine, C. H. Ayars 688,231 

Can opening device, C. E. Moore 687,939 

Candelabrum, H. F. Nehr 688,110 

Cane, F. Caples 688,157 

Cap, miner's, W. Israel 688,092 

Car brake and speed regulator, automatic, 

D. E. Brockett WiT.UTr. 

Car controller, electric, B. W. Scott 688,130 

Car coupling compensating lever, J. J. 

O'Brien 0KK.2CO 

Car door, Robinson & Williams 685,007 

Car, dumping, J. O. Hipp 6KH.174 

Car fender, J. Craig 6ST.S18 

Car, hopper bottom, G. I. King 688,019 

Car replacer, T. Crawford 688,007 

Car roof, G. B. Maltby 687,843 

Car, street, P. M. Kling 688,180 

Car wheels, mechanism for forming, T. A. 

Fraser 688,241 

Carbon apparatus for machinery, W. H. 

Marshall <WT,8fl:i 

Carbonating apparatus, liquid, J. H. Champ 687,726 

Carbureter, C. M. Kemp (W7,7r>« 

Carpenter's clamp, J. O. Jeffres 688,177 

Carriage, baby, E. S. Tillinghast 688,039 

Cart, elevating, W. Palen 688,028 

Cash indicator, D. K. Allison 687,811 

Cash register, O. W. Hunsaker, reissue 11,GB4 

Casket handle, W. W. Kulp 687.889 

Caster, furniture, H. B. Keiper 687,838 

Casting mold for journal brasses, G. H. 

Clamer 687,832 

Cattle guard, E. L. Arnold 688,221 

Cement, manufacture of asphaltic, A. W. 

Dow 088,073 

Centrifugal machine, J. W. Macfarlane 688,107 

Chain, wire, W. B. Lashar 6S8,ltHl 

Chair, H. Mayers 687,8!S4 

Chair base, barber's, E. E. Koken 687,700 

Chair bottom, Gilger & Grafton (187,741 

Cherry pitter and fork, combined, J. A. 

Crandall 688,065 

Chimney top, S. O. Streby 687,007 

Choke piece, detachable, R. P. Cory 688,227 

Cigar case, S. P. Coe 687,815 

Cigar machines, interchangeable roller for, 

T. E. Carpenter 688,1158 

Cigar wrapper cutter and rolling table, com- 
bined, J. R. Williams 688,276 

Clamp, T. Wrigley 687,809 

Clamp, H. Jorgensen 687836 

Clamping dog, M. B. Hill 687,884 

Clavier, practice, A. C. Bergman 687,972 

Clock, alarm. W. E. Porter 687,782 

Clock, programme, South & Saunders 687,865 

Clod crusher, T. J. Hubbell 687,961 

Clothes line reel, O. N. Sanders 687,942 

Clutch and brake, free wheel, R. W. Perry. 688,262 

Clutch, friction, L. W. Witry : 687,808 

Coal or rock drill, L. K. Koontz 688,182 

Cock, automatic cylinder, C. L. Torrey 687,794 

Coin chute, K. Cchermann 688,211 

Collapsible box, A. Winter 687,807 

Collar blanks, etc., machine for folding, 

Maitland & Beattie 688,000 

Collar fastener, horse. D. Radcliff 687,783 

Collar, iron, C. L. Cook 688 ,1 t 

Combs, manufacturing celluloid, C. Ben- 
singer 688,222, 6SS.223 

Concentrator, S. W. Traylor 687,908 

Concentrator, amalgamator, and separator, 

combined, W. O. Journeay 688,096 

Condiment holder, S. Svendsgaard 688,209 

Confectionery, apparatus for preparing syrup 

for, E. Shaw 688,205 

Cord cutter, S. H. Wiesedrnoe 6R7.930 

Corner plaster supporting strip, J. Koch, Jr. 688,181 

Cot, Bullock & Harford 687,722 

Counter, E. W. Read 68S.264 

Counter, window, G. Chatterton 688,159 

' {Continued on page S9S) 
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THE outbreak of the War with Spain found the people of the 
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at Manila Bay and Santiago. The new Scientific American 
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United States Army, 1898. 

Army and Coast Defence 
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EXTRAORDINARY popularity of the Navy Supplement, the 
demand for which was instant and universal, encouraged us 
to issue a similar number devoted to the Army and Coast 
Defence. This Supplement was larg'erand even more elaborate 
than the first. So complete and accurate was the work that 
it received semi-official recognition, and in spite of its popular 
character, is used widely as a work of reference in the United 
States Army. 

Colored Cover, Supplement showing Battleship " Iowa." 
64 Pages. 100 Illustrations. 
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The three numbers together make a complete compendium of infor- 
mation regarding the United States Navy, guns and war material. 



Crank, variable leverage driving, W. S. 

Weatherwax 687,801 

Crate, J. W. Sayre 688,127 

Culinary utensil, L. Harding 687,747 

Cultivator, lister, R. B. Joseph 687,995 

Curler, hair, J. A. Crandall 687,819 

Curler, hair, B. Myette 688,192 

Curtain pole ring, F. Perry 688,112 

Cyanide vats, etc., apparatus for charging 

or discharging, A. D. Jansen 687,920 

Dam, movable, Shedd & Sarle 687,858 

Damper, furnace time, C. E. Lundblad 687,764 

Damper regulator for boiler furnaces, auto- 
matic, W. A. Kendrick 688,178 

Dental disk mandrel, C. J. Reynolds 688,122 

Dental forceps, J. B. Davis 688,237 

Dental or surgical chair, G. Holtz 688,088 

Dental press, F. O. Jaques, Jr 687,987 

Desk and seat, adjustable school, J. M. 

Sauder 688,267 

Desk lock, H. D. Allen 688.052 

Desk, shipping and filing, C. Lohrman 688,104 

Die or tool holder, H. Wharton 687,804 

Die press, rotary, J. P. Seymour 687,904 

Die press, rotary, R. C. & J. P. Seymour... 687,905 
Dining room tramway, A. L. Willoughby . . . 688,277 

Dish washing machine, T. W. Pugh 688,116 

Display card, B. J. Templar 688,038 

Display rack, C. F. Saylor 688,198 

Doll's house, S. D. Rosa 688,008 

Door check, J. M. Geary 688,082 

Draft regulator, A. L. Yates 688,049 

Draft regulator, J. H. Pearson 688,195 

Drawer case, dust and mouse proof, S. J. 

Simmons 688,010 

Drawers for desks, bureaus, etc., device for 

guiding, F. P. Dumke 688,074 

Drawing or spinning frames, weighting 

mechanism for, C. R. McGowan. ...... . 687,770 

Dredger and gold saving machine, submarine, 

J. A. Kirk 687,830 

Drenching bit, G. W. Greenfield 688,168 

Drill. See Coal or rock drill. 

Drill holder, E. P. Jones 688,094 

Drying apparatus, L. Atwood 688,152 

Dust pan and sprinkler, combined, C. St. 

Hilaire 687,927 

Dynamo frame, A. Churchward 687,991 

Edge trimming tool, C. G. J3elmer 688,154 

Egg beater, ball bearing, B. J. Scopes 688,201 

Egg or fruit case, collapsible, J. F. Parker. 687,940 
Electric batteries, automatic means for con- 
serving energy of, Siegel & Abrahams.. 688,009 

Electric battery, G. d'Infreville 68f,885 

Electric circuits, instrument for measuring 

the resistance of, E. K. Brown 688,058 

Electric conduit capping, W. F. Bossert 687,812 

Electric controller, C. H. Keeney 688,829 

Electric furnace, J. F. Hammond 688,170 

Electric machinery, dynamo, A. Churchward. 687,992 



Electric motor, D. P. Burdon 687,723 

Electric motor, J. Darling 688,150 

Electric switch, Cook & Chipperfield 687,916 

Electrical ground plugs, implement for sink- 
ing, W. E. Fisher 687,982 

Electrical machines, oscillating device for 

brush holders for, W. Cooper 687,729 

Elevator doors, electric latch for, Otis & 

bundt 687,775 

Embroidery hoops, adjustable holder for, 

lsgrig & Fletcher 688,230 

Engine indicators, record motor for, A. T. 

Hill 687,827 

Engine starting device, explosive, W. E. 

Twichell 688,040 

Engines, fuel mixing and charge controlling 
apparatus for hydrocarbon explosive, A. 

Krastln ' 687,840 

Engines, sparking mechanism for Internal 

combustion, H. H. McCall 687,925 

Evaporating pan juice transfer, D. A. Will- 
iams 687,806 

Explosive engine, A. Hayes 688,245 

Extension table, T. J. d' Apery 687,712 

Extractor. See Staple extractor. 

Eyelet or similar machine, H. T. Sperry.... 688,134 

Fabrics, apparatus for distending textile, 

W. Mycock 687,847 

Fan motor, spring, P. Neagle ' 687,897 

Fan, rotary, M. Rolle 687,854 

Fats, decomposing, G. Dangoise 688,069 

Faucet for beer barrels, inside, W. J. Ken- 
nedy 687,758 

Feed water heater, T. J. Cookson 687,728 

Felly planing machine, G. A. Ensign 688,076 

Fence wires, tool for attaching intermediate, 

J. B. Cleav«land 687,814 

Fifth wheel, S. N. Long 687,923 

Fire alarm, thermostatic, H. C. Vierkant, 

688,212, 688,213 
Firearm, automatic revolver, W. J. Whiting, 

688 216 688 217 

Fireman's hose holder, E. A. Whitaker.'. . , .' 687',929 

Fireplace, L. B. Arnold 688,148 

Flavoring powder, making vanilla, E. Braun 687,974 

Flour bolt, gyratory, S. T. Green 687,743 

Flour bolting machine, G. Fensom 687,737 

Flour mills, automatic feed regulator for, 

A. Dewey 687,732 

Fluid compressor, F. C. Weber 688,042 

Folding jack. E. S. Northrup 687,772 

Foundry flask bottom board, D. B. Lincoln . . 688,023 

Frame, A. P. Monnier 687,845 

Fringe applying apparatus, A. S. Horlacher. 687,754 
Furnaces, metal purifying attachment for 

blast, Lynn & Foley 688,186 

Fuse plug for cut out blocks, J. Sachs 688,031 

Gage, W. L. Bird 687,913 

Game, G. J. Kelly 687,989 

Game table, J. P. Moyer 688,027 



Garment clasp, S. Katz 687,755 

Garment clasp, detachable, A. A. Henshaw.. 688,017 
Garment supporter aujusting clip, C. C. 

Lantz 688,183 

Gas, apparatus for the manufacture of, H. 

C. Rew 688,121 

Gas engine, H. M. McCall 687,924 

Gas generating apparatus, W. J. Faulkner.. 687,823 
Gas generating apparatus, acetylene, E. N. 

Dickerson 688,072 

Gas, manufacturing, H. C. Rew 688,120 

Gas regulator, A. G. Bayles 687,715 

Gate, W. Luckow 687,763 

Girdle, hip form, N. S. Kerr 687,839 

Glass globe or shade, prism, O. A. Mygatt.. 687,848 
Glutinous substances, manufacturing, A. 

Mitscherlich 687,844 

Gold saver, Flatland & Lister 687,875 

Grading and ditching machine, automobile, 

M. G. Bunnell 688,156 

Grain binder folding platform, Schaill & 

Levalee 688,128 

Grain drill, C. Desjardins 687,953 

Grate, rocking and reversing, J. N. Long... 688,105 
Grinding mill, ball, F. Hundeshagen, 

688,018, 688,229 
Groove cutting machine, H. P. & H. S. Jones 688,251 

Gun sight, L. Orge 688,194 

Hame, Hagood & Rollings 687,825 

Hame and trace connector, D. C. Gard 688,165 

Hammock canopy, L E. Palmer 688,029 

Harness shield attachment, W. W. Sellers.. 688,203 

Harrow, T. L. Flynn 688,081 

Harrow, disk, J. C. Talbot 688,944 

Harvester, corn, J. T. Green 688,167 

Hat box, J. G. Reber 687,968 

Hat box, H. Spengler 688,034 

Hatch for elevator shafts, H. Karberg 687,921 

Headlight directing device, automatic, J. 

& G. A. Joslen 687,964 

Heat regulating apparatus, electrical, H. 

, Schultz 687,903 

Heating and ventilating apparatus, J. F. 

Sims 688,132 

Heating furnace, J. Rauber 688,005 

Heddle machine, R. W. Barker 687,912 

Heel lift, composite, J. F. Videto 688,041 

Hinge, gate, W. Eldred 687,733 

Hook. See Safety hook. 

Hook and eye, J. H. Maclay 687,767 

Hook and eye, M. L. Studebaker 688,136 

Horseshoe and pad, combined metal, E. A. 

Wilcox 688,219 

Horseshoe, soft tread, W. T. French 687,824 

Husking mitten, R. G. Rate 688,117 

lanthone and ionone, obtaining, F. Sem- 

britzki 688,131 

Ice cream storage receptacle, Tufts & Hel- 

mer 688,210 

Igniting device, self acting, W. Boehm 688,056 



Impact tool, J. B. Rhodes 687,851 

Inkstand, pocket, J. A. Crandall 688,066 

Interrupter, R. H. Cunningham 688,068 

Ironing board holder, A. J. Fredricks 687,958 

Jar opener, fruit, H. W. Bogart 688,224 

Joint fastener, metallic, G. H. Rhynedance. 687,789 

Journal and bearing therefor, H. Themel... 688,138 

Journal box dust guard, F. B. Harrison 687,959 

Kiln, E. Lambert 687,890 

Knitting machine, rib, L. N. D. Williams.. 688,275 

Labeling machine, W. E. Pettee 687,900 

Ladder, automatic locking extension, S. T. 

Waggoner 687,945 

Ladder, fireman's, J. Zajicek 688, 147 

Lamp, electric, T. A. Smith 687,943 

Lamp font, safety, W. Notley 687,898 

Lamp hanger, H. L. White 688,142 

Lamp socket, electric, J. T. Robb 688,125 

Lamp terminal, electric vapor or gas, P. C. 

Hewitt 687,883 

Lamp, vapor, P. C. Hewitt 687,882 

Lamps, apparatus and circuit for operating 

electric, P. C. Hewitt 687,881 

Lamps, regulating socket for multifilament 

incandescent, C. A. Hussey 688,176 

Lampblack, apparatus for making, G. Weg- 

elin 688,215 

Lantern for electric or other lights, J. C. 

Fleming 687,738 

Lantern, railway, J. F. King 688,021 

Lantern slide clamp, J. H. Smith 687,862 

Latch, sliding door, W. K. Kaye 687,922 

Lathe backing off attachment, engine, W. T. 

S. Johnson 687,887 

Leather, artificial, J. P. Nealon 687,849 

Leather coloring machine, R. D. Scott 688,035 

Lifting jack, R. S. Berger 688,012 

Lifting jack, S. O. Brosius 688,155 

Limb joint, artificial, M. Held 687,750 

Linotype machine, F. J. Wich 688,218 

Liquefaction of aeriform fluids, O. P. Oster- 

gren 688,004 

Liquid concentrating apparatus, E. Shaw, 

688,204, 688,206 

Liquid heating device, A. Elmendorf 687,735 

(Continued on page 396) 
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Load binder, J. Mortenson 688,100 

Lock, F. II. Mills 688,001 

Lock, \V. G. Dunn 688,070 

Lucks, electrically controlled mechanism for 

time, W. Rees 688,110 

Log carrier, J. H. Smart 687,860 

Loom, tilling replenishing, J. Rail ton 687,785 

Loom, tilling replenishing, J. V. & E. Cun- 

niff 688,236 

Loom jacquard mechanism, I*. Bendix 687,813 

Loom shuttle, T. H. Cromer 687,821 

Loom stop motion, C. Thompson 687,703 

Loom stopping and automatic belt shipping 

device, A. Lauster 688,254 

Mail bag catcher and deliverer, L. B. Wright 08<,»i0 

Mail marking machine, H. E. Waite 688,214 

Mandolin shield and string holder, combined, 

F. (). Gutman 688,243 

Manure spreader, L. Kniffen 687,035 

Mat, II. A. Weil 688,140 

Match bos and cigar cutter, J. A. Cunning- 
hum 687,731 

Matcb boxing machine, H. C. La Flamboy.. 687,036 

Match igniting device, E. W. Bovee 687,717 

Match machine plate tilling apparatus, II. 

C. La Flamboy 687,037 

Match safe, F. Schneckenburgcr 688,12!! 

Measuring roll, cloth, J. E. Windle 688,143 

Metal wheels, machine for making, E Ein- 

IWilt 688,230 

Metal working machines, magnetic holding 

table lul', M. Barr 687,031 

Metals, plant for the electrodeposition of, 

A. L. Walker 687,800 

Mills. See Grinding mill. 

Milling, justifying, and measuring matrices, 

etc., apparatus for, t\ II. Fierpont 687,781 

Mine exploders, producing, N. Schmitt 688,268 

Mirror, adjustable multiple, II. A. Seymourc 687,070 
Mirrors, insect disturbing device for, G. 

Vinson 687,700 

Mud ring corner, M . F. Cox 688,064 

Music leaf turner, C. A. Tague 687,860 

Music roll spool, G. B. Kelly 688,253 

Musical instrument, E. C. Heydenreich 687,084 

Musical instruments, pedal operating mech- 
anism for automatically operated, T. I*. 

Brown 688,013 

Nautical instrument, J. W. Gillie 687,877 

Needle and pressor bar, combined, W. N. 

Partes 687,777 

Nozzle and rose sprinkler, Hermann & 

Mason 687,751 

Nut, axle, J. Seuffert 687,857 

Nut cracker, E. W. Murphy 687,806 

Nut lock, E. It. Oliver 687,774 

Nut lock, W. N. Keen 0X7,8.17 

Nut lock, G. II. Roberts, 8r 687.060 

Nut lock, J. E. Ward 688,273 

Oil from fish, cooking and extracting, C. 

Wacker 687,0011 

Ore treating furnace, II. S. Bailey 687,713 

Ore treating furnace, P. B. Durr 087.1118 

Paint tube, W. S. Scales 687,700 

Fan lifter, I. J. & W. II. Murphy 688,101 

Paper box or packet, t\ T. Plester 688,114 

Paper packets, etc., machine for making 

and tilling, P. T. Plester 688,113 

Peat drying apparatus, Carswell & Trotter. 688,014 

Feeler, orange, .1. A. Crandall 687,820 

Percolator, J. B. KIbler 687,750 

Photographic camera vignettor, J. II. & J. 

A. Smith 688,036 

Photographic printing frame, C. Whethani.. 688,274 
Photographic records, automatic developing 

apparatus for, Follak & Virag 688,115 

Picture hanger or remover, H. W. T. Will- 
iamson 688,044 

Pictures, etc., holder or exhibitor for, G. 

Schwab 688,200 

Pipe coupling, P. J. Dervin 687,017 

Planter, J. II. Elward 687,736 

Planter, cotton, R. S. Bonner 687,014 

Planter, potato, Johengen & Fedick 687,886 

Planting and fertilizer distributing machine, 

seed, H. English 688,075 

Plow, Hunter & Feavey 687,250 

Flow handle rest, adjustable, E. Hall 687,835 

Flow steering mechanism, G. E. Evans 688,228 

Pneumatic elevator, F. G. Harrison 687,060 

Polishing machine, A. S. Tulloch 687,705 

Powder distributer, automatic, P. B. Harje. 687,748 

Power press, Jacob & Arthur 687,086 

Power transmission device, G. A. Hercher.. 687,880 
Precious metals from photographic residuum, 

apparatus for the recovery of, A. G. 

Goldsobel et al 688,085 

Press, S. J. Webb 687,802 

Press board, H. Goldberg 688,242 

Printing machine, multicolor and perfecting, 

W. Spaickhaver 687,866 

Printing plates, metal pot for casting, L. 

Grossman 688,086 

Printing press, multicolor, J. C. Hawes 688,172 

Printing press perforator, G. & R. Kennedy. 688,007 
Printing presses, electric conductor and at- 
tachment for, C. II. Colby 687,032 

Printing, tympan fabric for use in, A. S. 

Allen 687.711 

Pulley, expansible, E. Hermsdorf 688,173 

Pulp grading machine, Zeyen & Haas 688,050 

Pulp making wood grinder, M. R. Rust 688,107 

Pulverizing machine, P. Richards 687,787 

Pump, A. L. Campbell 687,725 

Pump, compound rotary, J. Richards 687:853 

Pomp, compressor, .1. Sloan 688,033 

Pimm housing, C. Holt 688,247 

Punch, duplex, E. L. Sibley 687,006 

Punch, grip, and wrist machine, combined, 

J. tii'issenberger 688,087 

Radiator valve, F. W. Leuthesser 087,038 

Rail joint chair, Hatte & Adams 687,740 

Railway, W. L. Beach 688,232 

Railway draft appliance, J. J. Hennessey... 687.826 

Railway joint lock, L. E. Ayres 687,052 

Railway signaling system, electric, A. J. 

Wilson 688,045 

Railway tie plate and brace, H. A. Jourdan 687,065 

Railway track gage, B. F. Lynd 688,106 

Rammer, pneumatic, J. Keller 688,252 

Reel. See Clothes line reel. 

ReHector, light, .1. C. Fleming 687,730 

Refrigerator, portable, W. E. Bowcn 687,718 

Residues, reducing and deodorizing, Lincoln 

& Greenbaum 688,102 

Reversing mechanism, F. C. Rice 688,123 

Revolvers, locking device for cylinder yokes 

in, D. B. Wesson 688,141 

Rotary engine, Eaton & Wright 687,822 

Rotary engine, F. G. Tees 688,271 

Rule, E. Lautenbach 687,762 

Unify, parallel, A. Bustanoby 688,061 

Sack bolder, T. J. Davis 688,238 

Safety hook or link .for chains, etc., S. R. 

Patten 687,778 

Safety pin, O. C. Graf 687,034 

Safety pin, S. G. MeClain 688,100 

Sanitary incinerating closet, W. S. Hull 688,000 

Sash fastener, H. L. Norton 688,003 

Saw set, D. C. Adams 688,151 

Sawing machine, band, F. Diehl 687,003 

Scale, weighing, H. G. Roth 687,855 

Scraper, J. H. Clarke 688,160 

Seal, F. W. Brooks 688,225 

Seal, car, Wilcox & Van Rensselaer 687,805 

Seed cleaner and separator, J. W. Hall 688,244 

Selective system, S. A. Reed 688,118 

Sewing looped fabrics, trimming mechanism 

for machines for, F. G. Shelain 688,032 

Sewing machine feeding mechanism, W. M. 

Ammerman 687,051, 688,071 

Sewing machine pressor foot mechanism, 

shoe, E. Normancut 688,103 

Sewing machine, shoe, II. Rriggs 687,710 

Sewing machine, shoe, E. Normancut 687,066 

Sewing machines, automatic feeding mech- 
anism for book, D. M. Smyth 687,863 

Shaft coupling, S. P. Smytb 687,864 



Patents, Trade Marks, 

COPYRIGHTS, etc., . 

Add, e ss MUNN & CO., SfiKEK* 

Office of ttae Scientific American 

861 Broadway, New York. 

Branch Offiw : 625 F St., W u-hlntctoii, I> C. 

Hand-book Sent Free on Application. 



MorroW 
Coaster 
J3rake 




No bicycle is safe or complete without a 

Morrow Coaster Brake 

You ride 50 miles but pedal only 35. 

Your wheel is always under control, you can stop in an 
instant without strain on the rider or wheel and you can coast 
down every incline with your feet on the pedals if 3011 



RIDE A MORROW. 



Price, Complete on New Wheel, 
Brake separately, 



$5.50 
4.50 



ECLIPSE MANUFACTURING CO., Elmira, N. Y. 






Air Pumps. Tanks, Gauges, Air Whistles and Air Appliances 

GLEASON-PETERS AIR PUMP CO. 181-189 Mercer Street. NEW YORK. N. Y. 

MONTHLY BULLETIN OF NEW BOOKS 

This List Sent Regularly, 10c. pe- Year, Postpaid 
Write for the CHRISTMAS NUHBER ^ ^ 



SAFE DELIVERY OF BOOKS BY AAIL GUARANTEED THROUGHOUT THE WORLD 



BR-ENTANO'S, Union Square, New York 
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BENEDICT NICKEL 

SEAriLESS T 

Is best for condenser tubes, and 

for every other purpose where the metal is subject to corrosive 
influences. It ohVutimHy resists electrolysis and other forms of 
disintegration. l«cause, beinyr an alloy of nickel and copper, it 
offers the least exciting medium for the electro-chemical curi*ent, 
besides being perfectly homogeneous and of extitime density 
and toughness. 

Superior to nickel-plated brass-work for exposed plumbing', be- 
cause it is white metal clear through and never weal's brassy. 

We sell TOBIN BRONZE at manufacturers' prices. 

BENEDICT ft BURNHAM MFC. CO., 

Send for treatise on "EUctwiwte Mi,ls and Main office < Waterbury, Conn. 

of Condenser Tubes." New York, 253 Broadway. Boston, 172 High St. 



A NEW MONEY-MAKING BUSINESS 

All you may have guessed about the plating business may be wrong— COSTS NOTH INC TO 

INVESTIGATE— Simply write Tor oar proposhioD— do it to-day. Would #20.00 to #85.00 and Expenses 
Weekly at Home or Traveling Interest you I Let as start 
you in the Gold, Silver, Nickel and Metal Plating Business, doing 
plating, Belling or appointing attenta Tor Prof. Gray's 
New Machines for doing Gold, Silver, Nickel and 
| Metal Plating on Watches, Jewelry, Tableware, 
! Bicycles, all metal gooiis. We've done plating for years. 
J Will TEACH YOU, furnish recipes, formulas 
J and trade secrets FREE. We make outfits all sites, 
send tbem oat complete, work on same principle that Rogers 
Bros, do their beat plating. THE ROYAL, PROF. 
GRAY'S New Dipping Process. Latest method. 
Goods dipped in melted metal taken out instantly wltb fine 
brilliant plate, ready to dell»er. Thick plate every time, ' 
guaranteed: to wear 5 to 10 yesrs. A boy plates 200 to 800 piece* tableware dally. 
No electricity, dynamo or polishing necessary. TRRMENDOU8 DKMAND FOR REFLATING. Every person, family, 
hotel, office or factory have goods to be plated. YOC WON'T NEED TO CANVASS by our plan. You can hire boys cheap 
to do your plating ths same aa we. This business is honest and legitimate. PROFITS ENORMOUS. Customers delighted. 
We're old established Arm. Capital $100,000. Largest mTra. Know wbat's required. Customers have benefit of our 
experience. We guarantee all our goods. LET US START YOU. Don't delay a single day. Catalogue FREE. 
PprC WRITE TODAY for new Proposition, I Sample of plating by 

W HE Lb Samples, etc.. bo we can atari: you at once. | Gray A Co., Plating 





_. mfli Cor2o <M»mv> Address. 
Work-. 18 Miami Bldg., Cincinnati! Ob 



Daimler Mokn s 



^SfrC' 



..-fiJln 



A 



ran 



Iflarinc |floior$ 

2 H. P. to 50 H. P. 

Hun 50 horn's without refilling tank. 

tenders, Eauncbes, 
tochts Sf Working Boats 

21 feet to 125 feet. 
Economical. 1 pt. gasoline per h.p. per hour 
SAFE. RELIABLE. DURABLE. 

Hot tube or electric ignition. 
AUTOMOBILE DELIVER!' WAG9NS. 



DAIMLER MFG. CO., 
805 Steinway Ave., Long Island City, N. 
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Sharpener, shears, J. H. Yeaton 688,146 

Shaving cup, G. M. Mullet- 688,250 

Shears, H. L. Hopkins, reissue 11,05.1 

Shower bath, W. H. Bridgman 688,057 

Sieve holder, O. A. Batterfleld 688,062 

Sieve holder, T. II. Rolfe 688,126 

Signal operating apparatus, Coleman & 

Thomas 687.816 

Signaling and indicating apparatus, electric, 

F. W. Wood 687,048 

Signaling system, electric, A. J. Wilson 688,046 

Singletree and horse detacher, A. D. Maddux 688,187 

Skate, H. Glade 687,878 

Skate wheel, roller, T. W. Bryant 687,721 

Skirt and waist supporter, combined, A. J. 

Lundvall 687,765 

Skirt waistband fastener and skirt sup- 
porter, E. Bonn 687,073 

Smoke consumer, It. W. Hamann 688,171 

Snap, holdback, S. C. Pitney 688,106 

Snap book, J. II. Kickman 688,006 

Soldering machine, can, J. W. Gheen 688,083 

Sparking mechanism, J. S. Dikeman 687,874 

Spinning and twisting machines, snarl 

catcher for ring, J. Eastwood 687,081 

Sprayer, C. W. Parks 688,261 

Stacker and derrick, hay, M. C. Hutchings. . 688,001 

Stalk cutter, 1". B. Kendall 687,757 

Stamping and embossing press ink fountain, 

II. S. Hewston 687,752 

Stamping or punching machine, 1<\ II. Pier- 

pont 687,770, 687,780 

Stamps, labels, etc., apparatus for damping 

and affixing, Tzschucke & Engelmann . . . 687,028 
Stand for umbrellas, canes, or similar arti- 
cles, II. A. E. RoBsmiinii 687,002 

Staple extractor and hammer, J. D. Race... 687,784 

Steam boiler, E. Van Keuren 688,130 

Steam trap, E. H. Gold 688,084 

Steel, hardening and tempering, W. R. Ben- 
nett 687,71 6 

Sterilizer, A. Castle 687,078 

Stoker, automatic, R. C. Peabody 687,800 

Storage apparatus, Piez & Beaumont 688,111 

Stove, heating, Adams & Donaldson 688,051. 

Strainer, tea, D. Chambers 687,070 

Stretcher, A. Luria 688,185 

Stringed instrument bridge, W. T. Truax . . . 688,272 
Sulfuric anhydrid, apparatus for the manu- 
facture of. R. Kniotseh 688,020 

Sulfuric anhydrid, making, C. J. E. de 

llacn 687,834 

Swaging device, (). II. Simpson 687,850 

Sweeping machine, F. C. Mason 688,180 

Swing, lawn, P. Welliver 687,803 

Switch. See Electric switch. 

Tampon, A. E. Magoris 688,188 

Target, rotary, S. Daniels 687,873 

Target trap, E. D. Schmitt 687,856 

Telephone attachment, J. A. Rice 688,124 

Telephone exchanges, automatic monitor for, 

J. B. Lee 688,184 

Telephone receiver, II. Liebreicb.. 687,006 to 687,000 

Tellurian, J. H. Craddock 688,235 

Ticket case, Kerr & Wight 688,170 

Time check, Neubauer & Smitb 687,771 

Tire, cushion, J. E. Furlong 687,876 

Tire valve. O. II. F. Schrarler 688,100 

Tires, machine for applying metallic plates 
in the manufacture of puncture proof, 

H. I. Lain- 687,761 

Tobacco cutter, A. W. Adt 688,011 

Tobacco pipe, E. D. Bussert 688,060 

Tobacco stemmer, J. O. Morris 688,258 

Tombstone or monument, T. B. White 688,043 

Tool, combination, W. R. Ayer 688,153 

Tool, compound, L. E. Bessette 687,871 

Traction engine and thresher, combined, W. 

Stephenson 687,868 

Traction wheel, J. P. Smithers 687,026 

Trolley, J. Zumbrunnen 687,050 

Trolley for electric railways employing over- 
head conductors, W. F. Mack 687,766 

Trolley guard, A. W. Smith 687,861 

Twine holder, N. R. Streeter 688,208 

Typebar shifting mechanism, C. Spiro 687,867 

Typewriter cleaning attachment, A. F. 

Spiuks 688,133 

Typewriter protector, M. R. Houston 687,828 

Typewriting machine, E. B. Cram 688,015 

Umbrella drip cup, W. W. Winter 688,145 

Umbrella rib, W. C. B. Sparry 688,037 

Vacuum breaking device, T. D. Millea 687,805 

Valve, blast pipe safety, J. O. Chaipentier. . 687,831 

Valve, float actuated, «. B. Gaylord 688,166 

Valve for expansion pipes, safety and vac- 
uum, C. C. Council 687,817 

Vapor burner tank, W. Mitchell 688,256 

Vault, safety, G. B. LInney 687,842 

Vegetable cutter or grater, F. Suellentrop . . 688,137 

Vehicle brake, motor, W. A. Maybacb 688,108 

Vehicle driving mechanism, self propelled, 

A. W. Sandell 688,266 

Vehicle, motor, H. J. Lawson 688,101 

Vehicle running gear, motor, C. R. Greuter. 687,744 
Vehicle running gear, motor, R. L. Morgan. 688,257 

Vehicle spring, H. P. Cox 687,872 

Vehicle, traction, O. A. Goodrich 688,01(5 

Vessels, construction of, J. S. Watters 687,010 

Vise slide bar, bench, M. G. Lewis 687,841 

Voting machine, Johnson & Halldin 688,003 

Wagon bed lifting device, W. L. Slate 688,207 

Wagon box, W. Eldred 687,734 

Wagon, dumping. W. W. Loban 688,103 

Waistband, M. W. Winston 6SM44 

Warping machine, F. L. Atherton 08S*>54 

Washing machine, C. T. Gilmore 687,742 

Washing machine, C. Hogarth 688,248 

Watches, device for removing rollers, hands, 

or other parts of, W. W. Joscelyn 688,005 

Water closet, S. C. Brown 688,234 

Water closet attachment, Cameron & Bey- 

grau 688,063 

Water impelling apparatus, J. Richards.... 687,852 

Water motor, R. M. Blackmer 688,233 

Water tube boiler, R. J. Van Liew 687,708 

Welding metals, J. W. Comley et al 688,162 

Well drilling machine, G. Zink 688,22* 

Whistle signal, automatic railway, Moore & 

Miller 687,846 

Window, W. C. Rogers 687,788 

Window lock ami regulator, W. II. Hooper. 688,080 
Wire crimping machine, F. W. Hoefer et al. 687,753 
Wire fabric frames, making trussed, J. C. 

Perry 687,067 

Wire stretcher, F. Franke 688,164 

Wire stringing machine, F. B. Collins 687,727 

Wood bending machine, G. V. Griffith 688,160 

Worm wheel cutting tool, K. Knappe 688,008 

Wort or beer and the manufacture thereof, 

extract for coloring, O. Gurth 687,746 

Wrench, T. A. Weston 687,046, 687,047 

Wrench, A. R. Seidell 688,202 

Yoke center, neck, C. W. Hoyt 688,240 



DESIGNS. 

Advertising toothpicks, pattern sheet for, 

J. E. Hills 35,376 

Bicycle frame, F. .1. Johnson 35,301 

Bolster circle, W. N. Mecklan 35,302 

Box cover, R. K. Higgins 35,371 

Brush or mirror back, S. A. Keller 35,357 

Buckle or similar article, belt, J. F. Lane... 35,355 

Can or jar, W. A. Lorcnz 35,365 to 35,3(l» 

Chafing dish lamp support, sbelf for a, G. E. 

Savage 35,361 

Desk or cabinet, F. S. Thomas 35?3.)5 

Dress shield, B. Ryan 35,308 

Exhibiting tray, W. T. Hathaway 35,375 

Fence stay, wire, P. A. Reid 35,387 

Fencing fabric, wire, P. A. Reid 35,386 

Fireplace front, E. T. Schoonmaker. . 35,383, 35,384 

Garment, bifurcated nether, J. A. Scriven... 35,300 

Garment supporter jaw, T. F. McCullough. . . . 35,356 

(Continued on page S07) 
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How to 




It Costs Nothing to Learn. 

Why have the bother all your life of taking 
your razor away to be honed and paying 35 
cents or more for doing it when by following 
the instructions given and illustrated in the 

Torrey Catalogue, 
Sent Free, 

you can quickly learn how to hone your razor 
as well as any one can do it— saving time, bother 
and money? 

While you're looking through the catalogue 
notice the famous Torrey Strops and see if 
you don't need one. They put an edge on your 
razor that makes shaving a pleasure. 

Where dealers haven't Torrey Strops ar.d 
Hones, we sell direct, postpaid, at Catalogue 
prices. 

Send U cents for sample of Torrey Strop 
Dressing, good for any strop. 

J. R. TORREY & CO., Box 22, Worcester, Mass. 




NO WEIGHTS TO LOSE 

Laboratory Balance. 

Direct Beading. 
Apfel-Murdoch Company, 
Lake Street, Chicago, 111. 



f Psychratism 



THE 
SCIENCE 

Taught in a Full Course by Mail by 

PROF. ALBERT VERNON 

Founder and Headmaster of 
THE VERNON ACADEMY 
OF MENTAL. SCIENCES. 
at Rochester, N. Y., occupying the famous 
Warner Observatory. 
Prof. Vernon's wors has been investigated and en- 
dorsed by leading members of the New York State Sen- 
ate and Assembly. The Science of Psycoratism teaches 
the superior power of the mind and enables men and 
women of all ages and conditions to so self-develop 
their latent powers that they can not only become mas- 
ters of themselves, but of the conditions under which 
they work and live, increasing their income often, ten 
fold. Prof. Vernon's 100-page book 
" Psychic Phenomena of 
the Twentieth Century" 

postpaid, if you address 

VERNON ACADEMY OF MENTAL SCIEN CES, 

2204 East Avenue, Rochester, N. Y. 



SENT FREE 




Electric Table Lamp (as shown In Illus- 
tration) wrth B&ttery complete S3. 00 

Battery Hanging Lamp 10.UO 

Telephone, witti Battery complete 6.95 

Eiuetrie Door Bells, aUcomxectlonB 1.00 

Electric Carriage Lamp fi.QO 

Fun Motor, with Battery , 6,86 

ElectricHatldLantema., , S.00 

♦8.00 Electric MeflicalBatterles 3.95 

112.00 Belt, Willi Suspensory _ 2.50 

Telegraph Outata, complete- 2.35 

Battery Motors from 11.00 to 12.00 

*0.QQ Bicycle Electric Lights 2.75 

Electric Railway 8.60 

^, PocketnastaLiEhta... 1.60 
• ■'■ J Kecktie .Lights.. T6c. to 3,00 




Bend for Free Book. Describes and UmBtraTta many 
of the most useful electric derices, at wonderfully 
email prieea, AU practical. The loweetpriuclnthe 
world on everything electrical, Agenta can make 
lumdaome coujniiBaionB and r.iany sales. Write for 
com plete inf Croatian. 
OHIO ELEUTBlt; WORKS, CloTrelMd, Ohio. 




The Locke A titter 



Fastest, simplest, handiest, meet practical and durable low-priced 
calculating macnine. No business complete without it. Adds, 
Subtracts, Multiplies, Divides. Easily learned, lasts a lifetime. 
Saves time, labor, money, and 

QUICKLY PAYS FOR ITSELF 

Ensures accuracy, releases from mental strain. Adds all columns 
simultaneously. Capacity 999,999,999. 

An Unsolicited Letter: 

Executive Department, Austin, Texas. 
C. E. Locke Mfg. Co., August 12, 1901. 

Kense tt, Iowa. 
Gentlemen: — When o» cannot afford to pay several 
hundred dollars for an adding machine, the Locke Adder is a 
most satisfactory substitute. It is a valuable aid to the busy ac- 
countant and as this useful machine can be had for only $5.00, 
one should be in every business office. 

Very respectfully, 

JOE LEE JAMESON, 

(State Revenue Agent). 

Price $5.00, Charges Prepaid. 

Descriptive booklet FREE. Agents wanted. 

C. E. Locke Mfg. Co. 2 5 Walnut St.. Kensett. la. 




ONE TEST REVEALS 
'TIS BEST FOR WHEELS" 

The Fisk Tire stands the wear 
and tear on any kind of a road 
better than otner tires, ran't 
puncture as easily, outer cover- 
ing cannot come loose. Made 
of purest rubber byskilled work- 
men. Single tube type. Have 
the easiest action and a perfect 
spring. Write for illus. catalog. 
FISK KUBBER CO., 

• ' Cuicopeb Falls, Mass. 



Hot water bag, J. B. Miller 35,373 

Jar closure, lever of a, J. M. Greiner 35,370 

Lacing, shoe, H. L. Hiller 35,396 

Measure for automatic vending, machines, B. 

M. Davis 35,377 

Memorial tablet, M. S. Teller 35,405 

Oil burner, J. E. Henderson 35,380 

Paper border, wall, P. Wearne 35,400 

Paper, wall, P. Wearne 35,401 to 35,404 

Plow landside, G. A. Kelly 35,389 

Plowshare, C. E. Anderson 35,388 

Purse, M. Scheuer 35,353 

Refuse receptacle, G. H. Jenney 35,372 

Scale face plate, Ozias & Koehne 35,378 

Shoe upper blank, J. Bruno 35,397 

Spoon, K. S. Hanington 35,358 

Spoon, L. Sievert 35,359 

Spoons, forks, etc., handle for, W. H. Rogers 35,360 

Sprocket wheel, J. M. Dodge 35,390 

Stand, E. C. Seaman 35,394 

Stove, P. A. Nieberding 35,381 

Stove board, E. M. Kemp 35,382 

Syrup can, J. C. Johnson 35,364 

Tea kettle, J. O. Tyms 35,379 

Toy bank, A. O. Williams 35,374 

Vehicle body hanger, A. H. Worrest 35,393 

Wine glass, A. Pick 35,362,35,363 

Wrench, G. Amborn, Jr 35,385 

TRADE MARKS. 

Bookkeeping form, newspaper, T. Miller 37,402 

Boots and shoes, C. H. Mo-jlton & Co 37,400 

Boots and shoes for boys, leather, N. B. 

Thayer & Co 37,407 

Cement, Portland, Teutonia Misburger Port- 
land Cementwerk 37,417 

Cigarmakers' knife blades, Heer & Heer 37,430 

Cigars, Husted & Gessler 37,422 

Corsets, Fellheimei- & Co 37,404 

Crackers, cookies, cakes, biscuits, bread and 

pies, Colonial Biscuit Co 37,423 

Fabrics, cotton, Ward, Hanbury & Co 37,408 

Felt goods, certain named, Western Felt 

Works 37,409 

Fly paper, sticky, O. & W. Thum Co 37,415 

Food substances, prepared fatty, oleaginous, 

or unctuous, N. 14. FairbanE Co 37,425 

Foods and relishes, certain named, Deutsche 

Nahrmittel Werke Berlin, G. M. B. H... 37,424 
Games and implements for playing same, J. 

G. Grant 37,401 

Glue and gelatin, Cudahy Bros. Co 37,418 

Hats, J. Marshall 37,403 

Horse boots, Gilliam Manufacturing Co 37,427 

Lotion, scalp and hair, Moorman Drug Co.... 37,410 

Matches, Penna. Match Co 37,419 

Medicinal preparation, certain named, E. J. 

Hart & Co 37,411 

Medicinal preparation, certain named, H. E. 

Steinhilber 37,412 

Medicine for animals, Lenox Veterinary Med- 
icine Co 37,413 

Moth catcher, S. A. Haseltine 37,416 

Pneumatic machinery, certain named, Empire 

Engine & Motor Co 37,431 

Poultry and eggs, Beyer Brothers Commis- 
sion Co 37,426 

Refrigerators, domestic and general, Keyser 

Manufacturing Co 37,428 

Shirts, negligee, Meyerhoff & Jacobs 37,405 

Soap, Beaumont Soap Co 37,421 

Teeth, tilling material for, Chemical Labora- 
tory Dr. H. Michaelis and Dr. O. Friede- 

berg 37,420 

Typewriting machines, Visible Typewriters 

Co 37,429 

Weevils, compound for the extermination of, 

W. H. Greenshield 37,414 

LABELS 

"Best Value Brand," for canned sugar corn, 

Weideman Co. 8,817 

"Columbia Rye Whiskey," for whisky, Colum- 
bia Wine and Liquor Co 8,814 

"Conquest," for brooms, Lee Broom and 

Duster Co 8,824 

"Dr. Gossom's Kidney and Bladder Cure," 

for a medicine, Dr. Gossom Medicine Co... 8,827 

"Empire Pure Rye Whiskey," for whisky, Co- 
lumbia Wine and Liquor Co 8,815 

"Eye Ease," for an eye remedy, S. L. McKee. 8,825 

"Laundrine,' for a washing tablet, Bachelor 

& Beedy 8,820 

"Lever's Dry Soap," for a - soap, Lever 

Brothers 8,821, 8,822 

"Malted Zweiback," for a food product, Lam- 
bert Good Food and Machinery Co 8,818 

"Mills' Co-No Stomach Powder," for a medi- 
cine, E. C. Mills 8,828 

"Old Columbia Club House Whiskey," for 

whisky, Columbia Wine and Liquor Co.... 8,813 

"Rhinitis Balsam," for a remedy, T. S. Booth 8,826 

"Snap," for brooms, Lee Broom and Duster Co 8,823 

"White House Bread," for bread, Schulze Bak- 
ing Co 8,816 

"White Rose," for lard, A. von Cotzhausen.. 8,819 



PRINTS. 

"Bartlett's Comfort Water," for a medicine, 

W. B. Mason 432 

"Taken Root," for newspapers, Herold Co 431 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1 863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 361 Broadway, New- 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
nd attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
- repeated; -correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8472) H. L. asks: 1. Whether or not 
"cross talk" will be caused by having two or 
more lines attached to the same ground wire 
at the central office. A. No. 2, Also will 
cross talk be caused by one wire above another 
(.Continued on page 898) 
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on the poles (not cross armed) 7 A. Yes. 
Cross talk is produced by the wires running 
parallel to each other, and not by their being 
on the same cross arm. 3. I do not understand 
how every 'phone attached to the line in 
multiple system will reduce the resistance of 
the line. A. One wire has a certain resistance 
between two points. If we add a second wire 
like the first we have half the resistance, be- 
cause there are two paths for the electricity, 
and hence twice as much can pass. 4. Does 
the corrosion that gathers on the zincs of a 
Leclanche cell impair the working of the bat- 
tery? A. Yes. 5. How is polarization guarded 
against in those forms of the Leclanche cell 
having the carbon in the form of a hollow 
cylinder? A. By the great amount of surface 
it presents to the liquid. It does not prevent 
polarization, it only retards it. 6. Can you 
tel! me where I may obtain directions for 
making a home-made galvanometer, such as 
would be suitable for rough-testing a 'phone 
generator and battery? A. In "Experimental 
Science," price $4 by mail. 7. Why is it harder 
to turn a 'phone generator when the line is 
grounded or when the 'phone is plugged? A. 
Because no current is generated when the gen- 
erator is short-circuited. 8. Could you give 
me instructions for making a home-made blow- 
pipe furnace? A. Pile up a few bricks around 
your crucible and work away. See "Ex- 
perimental Science." 9. Do sharp ends of 
wire from one-half inch to one inch long, left 
projecting from any electrical connections, 
cause a waste of electricity? A. Not un- 
less there is a very high potential, as in the 
secondary of an induction coil. 10. What is 
the best method for splicing small copper wires, 
especially No. 36 magnet wire? I have tried 
splicing it with an alcohol lamp, but found the 
flame to be too hot? A. By soldering them, 
using rosin as a flux. 11. Is there any method 
of testing the strength of the polarizing mag- 
net of a polarized bell of a telephone? A. By 
finding what it will lift, or what repulsion it 
will exert on a magnetic needle. 12. Should oil 
be placed on any of the bearings of a telephone 
generator? A. Any part of a machine where 
there is rapid motion may be oiled. There is 
no magnetic or electrical advantage or disad- 
vantage one way or the other. 

(8473) C. C. H. writes: I was inter- 
ested in the question of your correspondent, 
No. 8403, issue of October 26, in regard to the 
temperature of an iron bar in sunlight. In 
this instance the sense of temperature is not 
at fault, the temperature of iron in sunlight 
being higher than the temperature of the sur- 
rounding air, as the following experiment 
shows : In the edge of a cast-iron disk, about 
an inch thick by six inches broad, I bored a 
hole and inserted a thermometer after first 
filling the hole with water. The disk being 
stood in the sunlight out of doors, at the end 
of a half hour the thermometer registered 
100.6 deg. The temperature of the surround- 
ing air, also in the sunlight, found by whirling 
a thermometer at the end of a, string, was 
59.9 deg. The sky was hazy, or the difference 
would have been greater. The explanation is 
as follows : A body radiates heat at a rate 
nearly proportionate to the excess of its tem- 
perature above that of the surroundings, pro- 
vided the excess be not too great, so that a 
piece of iron when placed in sunlight will- rise 
in temperature until the loss of heat radiated 
is equal to that received from the sun. If we 
make the part of the iron not exposed to the 
sun a bad radiator by polishing it, and the 
part exposed a good absorber by smoking it, 
the temperature difference will become still 
greater. The reason that the air becomes only 
slightly heated by the passage of the sun's rays 
Is that the air is a bad absorber of radiation. An 
interesting experiment is to lay a sheet of 
blackened sheet metal in the bottom of a shal- 
low wooden box and close the box with a (or 
better two) cover of glass, making all as 
tight as possible and inserting a thermometer 
through a cork. In the sunlight on a hot 
day the temperature may rise above the boiling 
point of water in such a box. 

(8474) W. P. B. asks: In lighting my 
house with incandescent lights from an isolated 
plant consisting of dynamo coupled to gaso- 
line engine what effect will the variation in 
the number of lights used have upon the 
dynamo? In a mill, the motor, which receives 
current from a transmission line, raises the 
stamps 110 times per minute without any per- 
ceptible variation. Jack up all the stamps 
and the motor will turn the empty camshafts 
exactly 110 times per minute. The difference 
between full load and no load does not phase 
her a particle. An engine would race unless 
provided with a very sensitive automatic gov- 
ernor ; and I suppose the motor takes only as 
much current as is required to make that 
number of revolutions. But if a 50-light di- 
rect-coupled dynamo is running and the women 
folks turn out all the lights in order to enjoy 
the moonlight, what will happen to the 
dynamo? A. If a miller is drawing water from 
his pond to run his mill, and he shuts the gate 
to go to dinner, what happens to his pond? 
Nothing. Just this will happen to your 
dynamo, and for the same reason. Water in 
the pond with the gate shut has pressure 
but no motion. Only pressure, electromotive 
force, exists in the dynamo when all the rights 
are turned off. There is every preparation for 
an outflow of electricity, but no current. Turn 
a switch and the current flows and the lights 
glow. Just as in the mill the wheels turn 
when the gate is opened. 
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the advertiser a standing ad. that lives in- 
definitely. Then, again, the Scientific 
American is sold by all the leading book- 
stores throughout this and foreign coun- 
tries, and it is simply astonishing how far 
its influence reaches. We desire to state 
that we have been many times repaid for 
the money that we have paid you for adver- 
tising in the Scientific American. 

Julian F\ Den is mi, New Haven, Conn. 

Our advertisement brought more intelligent and 
valuable inquiries than any other paper. 

Win to n 11 o tor Carriage Co., CI e vela ml, 
Ohio. 

The only publication in which we have adver- 
tised continuously. The reason is that re- 
sults have been good at all times. 

Williams Brothers, Ithnca, \. V. 

We are especially impressed by the wide tield 
covered by your circulation, and value your 
journal as one of the most profitable 
mediums for advertising that we have ever 
been able to find. 

J. B. Colt Co.. New York. 

The. Scientific American is 
power of great influence 
world. 
William Roche, New ¥ork. 

Results have not been exceeded by any other 
advertising we have done. 

Eclipae Mfg. Co., Elniira, N. Y. 

In number and quality the returns have been 
equal to those of any medium and far in 
advance of many of your competitors. 

The Vilter Mff. Co., Milwaukee, 'Win. 

A large proportion of the inquiries received 
came from parties who appeared to be in 
the market for our goods. We are well 
pleased. 
Consolidated Engine-Stop Co., Water- 
bury, Conn. 

We did not believe it possible to receive such 
large returns from such a small advertise- 
ment, from Boston to South Africa. 
Wis co n sin Wheel Works, Racine Junc- 
tion, Wis. 

Much pleased with the results, both in quan- 
tity and quality. Will use much larger 
space. 
Bnffalo Gasoline Motor Co., Buffalo, N. Y. 
Have traced good share of our sales to the Sci- 
entific American, as all advertisements are 
keyed. 
Watson McDaniel Co., Philadelphia, Pa. 
Brought many inquiries from a new and valued 
field, heretofore not reached. 
W. F. & Jolm Barnes Co., Rockford, 111. 
Its readers are of the bright, studious, alert and 
interesting class and the inquiries mean 
business and are not from catalogue seekers. 
Low ell Model Works, Lowell, Mass. 

Consider the Scientific American to be an ad- 
vertising medium of the first class. 
Vulcan Iron Works Co., Toledo, O. 

One of the best advertising mediums we know 
of. Have had a great many inquiries men- 
tioning the Scientific American. 
The Warren Co., Chictigo, 111. 

The advertisement has paid for itself. One 
order from Russia, another from British 
Guiana, besides many inquiries. 
Cyphers Incubator Co., Buft'nlo, N. Y. 

No paper on our list yields a larger per cent 
of customers from the inquiries sent us. 
The readers of the Scientific American mean 
business when they send for catalogues. 
Avery & Jenness Co., Chicago, 111. 

Inquiries from all over the world, as many as 
forty-five in one day. One of the very best 
mediums for advertising goods in the 
mechanical line. 
Savage Arms Co., Uticn, N. Y. 

Results have been far ahead of expectations. 
Your paper will stand well at the head of 
the list. Advertising all keyed. 
Nenstadt-Perry Co., St. Louis, Mo. 

Results beyond expectation. Inquiries coming 
in weeks after advertisements appeared, 
proving that your periodical is kept for con- 
tinuous reference, which enhances its value. 

C. A. Edgurtou Mfg. Co., Shirley, Muss. 

Results compare favorably with those obtained 
from such publications as Munsey's, Me- 
Clure's, etc. 
Merrell Mfg. Co., Toledo, O. 

Received great benefit from the small adver- 
tisement. 
Mead Cycle Co., Chicago, 111. 

Have kept record of all orders resulting from 
inquiries from each paper. On this basis, 
the Scientific American has shown very sat- 
isfactory results. 
Standard Slumping Co., Buffalo, N. Y. 
Have obtained very good results from our small 
advertisement, and recommend your paper 
as a good medium. 

D. L. Holden, Philadelphia, Pa. 

Some of the biggest contracts I have ever had 

came direct from the advertisements In 

your paper, not only in America, but foreign 

countries, as far away as China. 

\ ingnrn Falls Acetylene Gas Machine 

Co., MuifJirft Falls, N. Y. 

We can truly SHy that we have received more 
benefit during the past four years than from 
any other advertising medium we have used. 
Farr & Fiirr, Chicago, 111. 

The amount of inquiries that come in to us is 
astonishing; more than we ever expected. 
Draper Mfg. Co., New York. 

Inquiries and orders from various parts of the 
world resulting from our advertisement 
proves the wide circulation of your Journal. 
Turner Brass Works, Chicago, 111. 

Not only a large number of replies, but very 
satisfactory sales. Have rarely had any 
advertising pay as well. 
Ohio Electric Works. Cleveland, O. 

As an efficient advertising medium, it is unap- 
proached. It is in a class by itself. 
Motsinger Device Mfg. Co., Pendleton, 
Ind. 

We have found no other paper which brings us 
as many inquiries. 
Rhode Islmid Telephone & Electric Co., 
Providence, R. I. 

Have had more inquiries than from any similar 
advertising In other papers, and from all 
parts of the world. 

(Continued on vage 400.) 



ERF0RATED METAL 



OF EVERY DESCRIl'lION 
AND FOR ALL USES. 

' rw /mgmmt*immFMWfa immm st, chicago.iu.u.sj>1 



iSS Foot and Power "Star" Lathes 

High-grade screw-cutting engine lathes with 
power cross feed, either plain, compound or 
raise and fall rests. U. S. Standard, Whitworth 
or metric lead screws ; also draw-in chuck, 
gear cutting, milling and taper attachments. 

Heavy, rigid, and, above all else, accurate. 
Suitable for electrical and repair work, tool- 
makers, gunsmiths, technical schools and any 
shop requiring fine, accurate work. 

Send for Catalogue " B." 

THE SENECA FALLS MFO. CO. 
666 Water Street, Seneca Falls, N. Y., U S A. 




WE'RE JUST AS THANKFUL 

For your order for a single buggy or one set of 
harness as we are for a carload. If we receive 
your order for one item others will come iu 
time. That's how we've built up our busi- 
ness to its present mammoth proportions. 
Our "Murray" work has stood the test of 
years and our best customers are those who 
havebeen purchasing of us from the time we 
started in business 15 years ago. Wesell to 
you direct from factory our celebrated 
"Murray" Bngjry HarnfNH at 84.7.1 
per set and up, and "Murray" Top Rnu- 
gies at 828. 50 each and up. Our mam- 
moth line of Buggies, Phaetons, Driving 
Wagons, Surreys, Pleasure wagons 
Spring" Wagons, Milk wagons, Baitexy 
Wagons. Delivery WagonB, Grocer* Wag- 
ons, Laundry Wagons, Farm Wagons, 
Buggy Harness, Wagon Harness, and Sad- 
ies, is an exposition in itself, aud we invite 
you to call and make our place your head- 
quarters when visiting Cincinnati. It will be a pleasure for us to show you through, whether you 
wish to buyornot. To those who are unable to call and examine our stock »■- nersnn, we will 
gladW mail FREE upon application our large illustrated Catalogue, No. 64 giving prices 
on our "Murray " work, whfch wesell direct from factory to consumer, ana whieh we ship 
anywhere with privilege of examination without one cent in advance. AI*I* OUJK * MUK- 
KAY" WORK IS GUARANTEED FOR TWO YEARS AGAINST BREAKAGE. 

THE WILBER H. MURRAY MFQ. CO. 

Nos. 323 to 329 East Fifth Street, 
CINCINNATI, OHIO. 




THE SAMUEL WINSLOW SKATE MFG. CO. 




Manufacturers of PLAIN AND WINSLOW'S BALL-BEARING SKATES. 

SEND KOR CATALOGUE. 
WORCESTER, MASS., U. S. A. 




A PEW OP OUR SPECIALTIES. 



Our Magneto igniters 

are mwie especially fW park- 
ing [r&s engines. We nave 
special forms for automobile 
and launch use, More reliable 
than batteries and have no 
deterioration. Operate with 
either belt or frkiion pulley. 
Hare permanent field magnets 
and so will operate through 
wide range o f ftpeeil. 
Semi for Booklet "S" on Gas 
Iiriii1i<>i)* 




our Acme Wa'chmnn's Time 
Detector 

hasbeenon the market for many years .ind is 
recognised as & thoroughly reliable article. It 
may be operated by either battery or magneto 
current. It is endorsed by Insurance Com- 
panies and Hoards of Mrr Underwriters. 
Send for Catalogue No. 29 "S" which gives full 
description of our different sizes. 



Our New Automatic Desk 
Intercommunicating 'Phone 

is ornamental in appearance, and substantial in con- 
struction. Stanitarrt lloltxer-Cnlmt long dint Mice 
receiver furnished with instrument. Constructed 
especially foruse with the Keax Intercommunicating 
System. 

Send for Booklet "S" on Interior Telephone Systems. 




Our Semi-Enclosed 
Motors 

art adaptable to floor, wall or ceiling 
suspension. They nre efficient,, cool- 
runuing and sparklem in operation. 
May be completely enclosed for buf- 
fing, poliuhing or grinding. Launch 
motors with ahimiuuui fittings to se- 
cure lightness. 
Send for Bulletin No. 126 "S" on Type 
E Motors. 



The Holtzer-Cabot Electric Co., 

Boston (Brookline), Mass. Chicago Office. 397 Dearborn St. 





THE KELLEY PATENT 

IMPROVED BERRYMAN 



WATER TUBE 

Feed-Water Heater& Purifier 

BENJ. F. KELLEY & SON, Makers. 

Office and Works: 

76 40th Street, - - - Brooklyn, n. T. 

New York Office: 91 Liberty Street. 




SEWER & CULVERT 
PIPE-AIL SIZES. 

Evens 4 Howard 
Fire Brick Co., 

St. Louis, Mo., U.S. A. 



DO Mil WANT THE BEST PIPE IN THE WORLD ? 

THIS Paine's Perfect PIPE 




Simple, Durable, Economical, Clean. 



While lighted the inner bowl can be 
raised to clean or remove obstruc- 
tions without emptying or wasting 
the tobacco. No Nicotine can enter 
the stem* as ft is all deposited rn the smote chamber surrounding the tobacco bowl. No center draft to leave 
unburned tobacco around the sides. Open Ins: 8 for smoke opposite the stem, so that smoke passes around 
bowl before entering the stem, insuring clean, sweet emoke* Pipe never burn* out because extra tobacco 
bowls may be bad at a fraction of cost of pipe. PRICES, prepaid by mail to I'. S. and Canada: French 
Briar, bent or straight stems, amberoid mouth piece, 50c. each. French Briar, bent stems, pure rubbei 
mouthpiece. 30c. each. French Briar, first quality, bent or straight stems, amberoid mouthpiece, 73c. 
each. French Briar, first quality, bent stem, pure rubber mouth piece, 75c. each. Best quality. Se- 
lected French Briar, bent or straight stems, real amber mouthpiece. Si .75 each. Extra Bowls lor 
50c. pipes 20c. for all other pipes, 25c. each. EVERY PIPE WARRANTED. Dealers, every pipe 
you sell will sell others. Write for price list. Address, 

FRANKLIN R. PAINE, Sole Patentee and Manufacturer, Duluth Minn.. U.S.A. 
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UaluaWe* Books! 

REVISED and ENLARGED EDITION of 1901 



Cyclopedia 




The Scientific American 

Of Receipts, 
Notes ».r\d 3 
Queries. V 

15,000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1001 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 

Large Octavo. 480 rages. 

3X) Illustrations. Price$3.00 

by Mail. Postpaid. Half Red 

Morocco, Gilt Top $4,110. 

The most important book 
ever published on invention 
an I discovery. It is as read- 
able as a novel, being written 
hi .popular styla 

The book gives a most com- 
prehensive and coherent ac- 
count of the progress which 
di 8tinguisb.es tin s as the "gold- 
oa age of invention," result- 
ing in Industrial and commer- 
cial development which is 
without precedent. A chrono- 
logical calendar of the leading 
fnventions is one of the most 
Important features of the 
book, enabling the reader to 
refer at a glance to important 
Inventions and discoveries of 
iny particularyear. The book 
is printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 



EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

This is a book full of 
interest and value for 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics, this splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 pages. 8-.J0 
ill us. Elegantly bound in cloth. Price, by mail " 
paid,$4*O0j Half Morocco, $5.00. 
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TVlAnif* Stage Illusions 
ITJLrWJIW sions, includin 




By A. A. Hopkins. 



and Scientific Dtver- 

g Trick Photography. 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
pre stidigita tears them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w o r d-swallowing. 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 
ard Work on Magic. 
568 pages. 420illus. Price &T.30. 



A Complete Electrical Library. 

By Prof. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books o n 
Electricity. Put up in a 
neat folding box, a^ 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages $1.00 

How to Become a Suc- 
cessful Electrician, 189 
pages $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity Simpiifled, 158 Five volumes, 1,300 pages, 
pages, .... $1.00 and aver 1*50 Mustratimis. 
A valuable and indispensable addition to every library. 
Our Great Special Offer.— We will send prepaid 

the above five volumes, handsomely bound in blue cloth 

with silver lettering, and inclosed in a neat folding box. 

as shown in the illustration, at the Special Reduced 

Price fl $5.00 for the complete set. The regular 

price ' ' the five volumes is $7.00. 

$y FttU descriptive circulars of above books will be mailed 

free upon application. 

MUNN & CO., Publishers, 

361 BROADWAY NEW YORK. 




Smith Premier Typewriter Co., Syra- 
cuse, IV. V. 

It enables us to get in touch with a class which 
it is very desirable to reach. 
Hercules Float Works, Springfield, 
Mass. 
Have always considered a card in the Scientific 
American as one of the very best invest- 
ments in advertising we have ever made. 
V. W. Mason & Co., Providence, R. I. 
Some of our largest orders from this country 
have resulted, and most of our foreign 
trade, on account of its being consulted by 
the largest and most important concerns 
abroad. 

B. A. Stevens, Toledo, O. 

My advertisements in the Scientific American 
always count. 
Automatic Reducing Valve Co., Chi- 
cago, 111. 

Has brought us more inquiries than any other 
medium used. 
Chicago Form Co., Chicago, 111. 

It has proven one of the best mediums of its 
class. 
Book-Keeper Publishing Co., Detroit, 
Mich. 

A valuable advertising medium. Will use it lib- 
erally the coming year. 
Grippin Mfg. Co., Newark, N. Y. 

Of twenty-odd publications used, the Scientific 
American brought the best returns for the 
amount invested. 
Windsor Collar & Cuff Co., Windsor, 
Conn. 

We carefully check returns, and those from your 
paper are from people who mean business 
and are not from curiosity seekers. Have 
also had numerous foreign orders as a direct 
result of this advertisement. 

Wm. G. Willard, St. Louis, Mo. 

Have had no end of returns from all sections of 
the country. A large number of orders ac- 
companied by cash, proving that your read- 
ers have enough confidence in your publica- 
tion to know that anything advertised 
therein must be all right, or it would not be 
there; they simply clip out the advertise- 
ment and enclose their money with the 
order, not wasting time for descriptive cir- 
culars. 

F. G, Fowler & Co., Bridgeport, Conn. 

Have received inquiries and orders from nearly 
every country upon the face of the earth 
and from most intelligent classes. Nearly 
overwhelmed with orders as a direct re- 
sult. 
Moran Flexible Steam Joint Co., Louis- 
ville, Ky. 

Consider it one of the best all-round publica- 
tions issued. 
Queen & Co., Philadelphia, Pa. 

Have had perhaps more direct results from the 
Scientific American than from any other 
medium in which we have advertised. Many 
actual sales in distant foreign countries. 

C. E. Locke Mfg. Co., Kensett, la. 

Inquiries and orders from all over the world. 
We have been greatly surprised at the wide 
extent of territory from which responses 
have been received. 
Rudolph Wnrlitxer Co., Cincinnati, O. 
Up to date, the results are far ahead of our ex- 
pectations and better than other similar 
magazines. 
Sebastian Lathe Co., Cincinnati, O. 

We feel that we could not do business without 
being represented in its columns. 
Thompson Mfg. Co., Troy. N. Y. 

Out of about twenty of the leading magazines, 
it is conspicuous for having given us the 
best results for a large percentage. 
Pen-Carbon Manifold Co., New York 
City. 

Brought answers from every quarter of the 
globe. It covers a field entirely of its 
own. 



Business and Personal mams. 



READ THIS COLUMN CAREFULLY.-You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these g-oods write us at once und we will 
send you the name and address of the party desir- 
ing the information. In every ease it is neces- 
sary to give the number of the inquiry. 

MXJNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1 693.— For manufiicturers or dealers 
in gum copal. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry N*>. 169-1.— For iron or hardware exDOrt- 
ers quoting lowest rates for 10 tons 14 gage soft baling 
wire, and 10 tons of % or % best hoop iron 19 gage. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1 695.— For manufacturers of penny- 
m-the-slot machines. 

Stencil Machines.— A. J. Bradley, 101 Beekman St. N.Y. 

Inquiry No. 1696.— For slot machines for wax 
mutches. 

For bridge erecting engines. J. S. Mundy, Newark, N.J. 

Inquiry IVo. 1697.— For manufacturers of forg- 
inys for small commutators. 

Gasoline Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No. 1698.— For manufacturers of excel- 
sior machines. 

Foot presses and dies. Amer. Hdw. Mfg. Co., Ottawa, 



Inquiry No. 1699.— For manufacturers of plan- 
ing mills, stationary saws, lathes, etc. 

Machine chain of all kinds. A.H. Bliss & Co. North 
Attleboro, Mass. 

Inquiry No. 1700.— Wanted an interest in a good 
patented article of general use which can be manufac- 
tured in a small way. 

Reflecting telescope 12 in. ap. 6 ft. long, $90. T. Box 
74, Camden, N. J. 

Inquiry No. 1701.— For manufacturers of billiard 
and pool balls and cues. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 170*2.— For manufacturers of rubber, 
such as is used on billiard and pool tables. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1703.— For manufacturers of spring 
tongues, such as are used in harness snaps. 

Ten days' trial given on Daus' Tip Top Duplicator 
Felix Daus Duplicator Co.. 5 Hanover St., N. Y. city. 

Inquiry No. 1704.— For manufacturers of acety- 
lene gas machines. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 1705.— For manufacturers of ice ma- 
chinery. 

New Book, Electric Gas Lighting. 50c. Send for full 

descriptive circulars, free. Spon & Chamberlain, 12 

Cortlandt Street, New York, U. P. A. 

{Continued on page 401.) 



Why Don't You 

refer to an authority on engineering 
for a solution of the many knotty 
problems that daily confront the 
average engineer? 

Tulley's Handbook on 
Engineering 

will not only solve the difficulty but 
will make a better engineer of you. 
Treats on all branches. Endorsed by 
the foremost practical men in the 
engineering field. 

IT you don't want the book, send 
for a pamphlet which briefly de- 
scribes it and is sent for the asking. 

HENRY C. TULLEY & CO. 

2222 Wainwright Bldg. 

ST. LOUIS. MO.. V. S. A. 



TELEPHONES for EVERYBODY 



n Battery Call Telephones 



$4.50 



_ good lor 600 feet 
Metallic Line, - - 

2 Generator Call Telephones 
good for 3 C7 CO 

miles, one wire, $ f , g(J 

INCLUDING BATTERIES. 

If mounted on backboard 
with Battery Box add 75c. 
to each Phone. 
By express C. O. D. if $1.00 
is sent guarantee charges. 




FARR & FARR, 119 W. Jackson Boulevard, CHICAGO. 



AUTOMATIC /c-ss^KD H y r d a Ster 

APFEL-nUROOCH COHPANY, -Chicago. 111. 



SHORTHAND BY MAIL. Pioneer home course 
onuninnnu Calaitmit- and First. Ismn vra. 
Putin Shorthand College, Box33,Williamsport Pa. 



* H.P. GAS ENGINE CASTINGS 

Materials and Blue Prints. Write for Catalogue 0. 
PARSELL & WEED, 129-131 W. 31st Street, New York 



Catalogue of Architectural. Scientiflo 

and Technical Books. 

Prospectus for 1902, for "Arch itects' and 
iu"^"ir«^;—^? udera ' Magazine," monthly *2 a year. 
WM. T. C0MST0CK. Pub., 23 Warren St., New fork. 



FREE 



EVERYTHING taJ&jBjwoJlfaoblMor Pwwsiro* 

S3L tn ! ' nmo Boliciterl. Prompt. Globe Machine 
& Stamping Company, 672 Hamilton St., Cleveland, O 



MATCH FACTORY MACHINERY. W. E. 

WILLIAMS, Mf r., 1001 Mona dnock Block, Chicago, U. S. A. 




- "6TWHEELB. WODELB«*EXPE(itMENT»LWORK-»K«ll.™cHIKm 

mnniTiEt fcerc. Hof lint antral, worm ioo mmu it m. 



ARFMTS — S? dallv made fc y <wents selling our 
nui.l1 ■ o. Claim File. Used by every merchant 
and physician. Sayers & Co., D 60, 408 Olive. St. Louis, Mo. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTEB 
MFG. CO., 899 Clinton Street. Milwaukee Wis. 



Mfinn? & EXPERIMENTAL WORK. 
IHUULLO Inventions developed. Special Machinery 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 




Wasteful 

Office Work 

Merchants who buy with discretion and 
sell largely at fair advances over cost, at 
the end of the year find that their individ- 
ual profits are small— that they hardly have 
made the interest on their invested capital 
and mod- rate salaries for themselves. 
They feel that there is an immense amount 
of detail connected with their business, 
making the office work cumbersome, intri- 
cate and expensive, which might be less- 
ened, but how to simplify it they do not 
know. 

Baker-Vawter 

Business Systems 

are the result of examination of office work in 
almost every line of trade and can be adapted 
to any business, saving both time and money. 

Baker-Vawter Company's accountants, 
guided by practical experience and com- 
mon sense, will analyze your business, de- 
vise and install a simple and perfect system 
at a reasonable charge, which will save itB 
cost many times. As often as required 
competent auditors will make examina- 
tions and reports. 

Please write for pamphlet, "The Outcome of 
of Unintelligent Competition," containing per- 
tinent and wholesome truths. 

We are the originators of the Perpetual 
Ledger and many other labor-saving loose- 
leaf systems. 

Address all communications to 

Ba,ker-VeLwter Company, 

143 Washington Street, Chicago 

Accountants, Auditors, Devisers of Business 

Systems, Manufacturers. 

Branches in all principal cities. 



ENGINEER'S LICENSE. 
Mechanics, Engineers, Firemen, Electricians etc. 

40-page pamphlet containing questions asked by Ex- 
amining Board of Engineers— 

SENT FHEE. 

GEORGE A. ZELLEE, Publisher, 

Boom 336, 18 So. Fourth St., Si. Louis, Mo. 





THE WEALTH 
OF NATIONS 



A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent- 
ability of your invention. 



Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 



MUNN 6; CO., Solicitors of Patents, 

Branch Office, Main Office, 

625 F Street, Washington, D. C. 36 i BROADWAY, NEW YORK. 



Df.cf.mber 14, 1901. 
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"Light of Asia" 

The Smallest Porta- 
ble Electric Light. 

Unlike all other portable 
lights, the batteries of the 
"Light of Asia" Lamp do 
110c deteriorate unless used 
For a pood ligbt for sbort 
intervals, this lamp is unex- 
celled. The " Light of Asia " 
Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with tine 
leather. Weight, 5H oz. % in. di- 
ameter. 8 inches long. 

Larger sizes at $3 & 83.50. 

ELECTRIC CONTRACT CO., 
53 MAIDEN LANE, NEW YORK 




Inquiry No. 1 7 (Mi. 

ings for armatures. 



-For manufacturers of punch- 



TYPEWRITERS 

Absolutely New MANHATTAN at much less than 
manufacturers prices. Second-hand* all makes. Send 
for Oatalogue. 
F. S. WEBSTER CO.. 333 Connress St*. &n*tnn. Mass 




SALESMEN and 

AGENTS WANTED 

BIG WAGES— Our Famous 
Puritan Water Still, a won- 
derful invention — not a filter. 
22,000 already sold. Demand 
enormous. Everybody buys. 
Over the kitchen stove it fur- 
! n Dishes plenty of distilled, aer- 
ijjj ated drinking water, pure, de- 
licious and safe. Only method. 
Distilled Water cures Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles; 
ipr67onM fevers and sickness. 
Write for Booklet, New 
IMaii,Termrt.etc. FREE 
llarrisun TOfff. Co.. 
■-I'M-,. 1, BIdg.. I InrlWiiE. (i. 



Manufacturers of patent articles, dies, stamping, 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 



-For manufacturers of water 



Straightens It Out 

no matter how tangled 
and twisted, and outs it in 
required lengths— long or 
short, the 

Long Cut Automatic 
Wire-Straightening 
and Cutting Machine 

which straightens and 
cuts wire from the coil at 
the rate of 120 feet per minute. 

F. B. SHUSTER CO., New Haven, Conn.. U.S.A. 



Inquiry No. 1707. 

pumps tor drilled wells. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1708.— For dealers in stamped arti- 
cles of sheet iron. 

Wanted to manufacture machinery or anything for 
the southern trade. Correspondence solicited. Steven- 
son Machine and Repair Company, Bryan, Texas. 

Inquiry No. 1709.— For makers or dealers in 24- 
inch mill rocks. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
ChineCompany. Foot of East 138th Street, New York. 

Inquiry No. 1710.— For manufacturers of appli- 
ances for burning crude petroleum in cook stoves. 

The best book for electricians and beginners in elec- 
tricity is '* Experimental Science," by Geo. M. Hopkins. 
By mail. $i. Munn & Co., publishers. 361 Broadway, N. Y . 

Inquiry No. 1711.— For manufacturers of trac- 
tion engines for transportation purposes and for auto- 
mobiles for handling heavy freights. 

Wanted— Patent articles of merit to manufacture 
and place on the market. Will buy or pay royalty. 
Give full particulars. Address Sidney Folder Co., Sid- 
ney, Ohio. 

Inquiry I\o. 1712. 

ties. 



-For dealers in cheap novel- 




Cbe typewriter exchange 

IV4 Barclay St.. NEW YORK 
124 LaSalleSt., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandotte St.. 
I KANSAS CITY, MO. 

209 North 9th St. 

ST. LOUIS, MO. 
432 Oiamond St.. 

PITTSBURGH, PA. 
5 North Calvert St.. 

BALTIMORE, MD. 
536 California St.. 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% ou Typewriters of ail makes. Send for Catalogue. 





TRUSCOTT MARINE 
MOTORS. 

The simplest, 

most powerful, and 

highest 

speed gasoline engines 

of their class upon 

the market. 

Made single, double, and triple 

cylinder, both two and four 

cycle, ranging from 1 to 40 H. P. 

Catalog for the asking. 

Trn^cott Boatmtg. Co., 

ST. JOSEPH, MICH. 



Experimental Machine Shop.— We are not using 
our shop at present. Well equipped with lathes, sbaper, 
woodworking machinery, etc. Will rent use and power 
very low. Fine place for automobile work. Billings 
Clapp Co., Boston. Mass. 

Inquiry No. 1713.— For dealers in imitation gold 
jewelry, such as watches, etc. 

tW Send for new and compiett* catalogue of Scientific 
and other Books for sale by Munn St Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 1 714.— For manufacturers of articles 
for the mail order trade. 

The subscribers have invented a rotary engine utiliz- 
ing expansion of steam— thoroughly steam tight— with 
an adjustable cut-off; and investors and practical en- 
gine builders are invited to correspond, as the engine 
will be shown them in actual operation. Expansion 
Rotary Engine. P. o. Box 1938, Boston. 

Inquiry No. 1715.— For manufacturers of hand 
power machines fordomestic use and fur textile fab- 
rics, etc. 

Inquiry No. 1716.— For manufacturers of auto- 
matic stencil cutters. 

Inquiry No. 1717.— For parties engaged in erect- 
ing electrical power plants. 



$10,000 

Donated to Hypnotism 



Dr. X. La Motte Sage, a Noted Scientist, Donates 

$10,000 To Be Used for the Publication and 

Free Distribution of a Valuable Work 

on Personal Magnetism and 

Hypnotic Influence. 



171 S,— For manufacturers of electri- 
For manufacturers of ma- 
1720.— For dealers in high-pressure 



Inquiry \o. 

cal novelties. 

Inquiry No. 1719 

rine gasoline motors. 

Inquiry Nc 
gages. 

Inquiry No. 1721.— For manufacturers of tubing 
capable of withstanding high pressure. 

Inquiry No. 1722. -For manufacturers of steel 
springs for clocks. 

Inquiry No. 1723.— For manufacturers of wire 
rope machinery. 

Inquiry No. 1724.— For machinery for making 
cement mosaic tile, as hydraulic presses, etc. 



Inquire 

which will 



No. 1725.— For manufacturers of color 
stand the action of Portland cement. 



Inquiry No. 1726. 

ral wool. 



Inquiry No. 1727.— For 
paper cigarettes by hand. 



Inquiry No. 172S.- 

by gasoline or petroleum 



For manufacturers of mine- 
appliance for making 
For marine engines operated 



End Your IGNITION TROUBLES 

It will only cost you ONE DOLLAR to get a copy of 

Electric Ignition for Gas and Gasoline Engines 

with working drawings for both Jump and Ham- 
mer break sparkers, that infringe no patents and 
are free to be used by all. Sent by mail prepaid 
on receipt of one dollar. 

M AXWELL ENG. CO., ROME. N. Y. 
THE MIETZ4 WE.SS KEROSENE 
and GAS Engine 

tonne KEROSENE 
cheftper and tfafer than caflo- 
\ line. Automatic, simple, re- 
i liable No electric battery 
:ortiamc used, Perf ect r etru- 
jtfltioii. Belted or directly 
I coupled to dynamo for cleu- 
I trie lighting, charging ator- 
' hvb buttering, pumping and 
(all power purposes. 

fW Send for Catalogue. 
A. MIETZ, 
128-138 Mora St., New York. 

Awarded Gold Medal Pan-American Exposi- 
tion. Buffalo, 1901. 




-v. 



High Glass Hydro Carbon Motors, 

Whose ni'i ii 1 1. m ■ 1 1' m Iwtlie rPHult of 
pclcitce, skill, patience, 
time and money, are 
i manufactured in two 
ksizes!, 4 and 5 b. p., and 
are of the balance type 
with opposite end air- 
s cooled cylinders. Fop lteht and 
medium weight runabouts and 
are thoroughly- rested. Win yLart at any time. It makes 
no difference bow cold or warm the weather is. Air and 
water cooled, rylindcr, li:tcrcliniitfi*iil>lfc. Ill halt hour, 
fk'rirmy itiiidi- .,] hfst I'liitfMuT Hi-imlkc. l.rugTli 'iS ins. 
11RKNNAV MF(J.f;()., Syracuse, N\Y„U.S, A, 




ersfor holdiiiK cards for display in stores. 

Inquiry No. 1730. -For dealers in small gears, 
chains, taps, dies, general model machinery, oic. 

Inquiry No. 1731*— For manufacturers of gas en- 
gines for electric generators of IS orl8h. p. 

Inquiry No. 1732.— For manufacturers or dealers 
in aluminium gas and steam fittings. 

Inquiry No. 1733.— For manufacturers of alumi- 
nium tubing. 

Inquiry No. 1734.— For manufacturers of com- 
pressed air plants for cleaning carpets, furniture, etc. 

I Inquiry No, 1735.— For manufacturers of unplat- 
ed jewelry, trinkets, etc. 

Inquiry No. 1 736.— For manufacturers of brass 
and aluminium castings forsmallmodel engines. 

Inquiry No. 1737.— For manufticturers of iron 
and wire fencing. 

Inquiry No. 1738.-For 

" School Boy's Pride " sboe. 

Inquiry No. 1739.— For manufacturers of hrush- 
making machinery. 

Inquiry No. 1740.— For a system for furnishing 
water to dwellings, where there are no water works. 

Inquiry No. 1741 ■ — fr'or a machine on the style of 
a "nickel-in-the-slot" for turning off a certain quantity 
of water. 

Inquiry No. 1742.— For manufacturers of the 
" Grisson Speed Reducer." 

Inquiry No. 

nium goods. 

Inquiry No. 1744.— For a small outfit for casting 
type. 

Inquiry No. 1745.— For a manufacturer, in Ca- 
nada, of small malleable castings. 

Inquiry No. 174<i.— For address of parties making 
rotary brushes. 



"Wants to Demonstrate the Practical Value and 

Power of this New Science in Business, in 

Society, in the Home, in Politics, and 

as a Factor in Influencing and 

Swaying the Minds of People. 



Prominent Business and Professional Men, Min- 
isters of the Gospel and Others Heartily 
Endorse the Movement— A Noted Col- 
lege Undertakes the "Work of 
Free Distribution. 



Any One May Get a Book Absolutely Free so long as the 

Edition Lasts and Master the Hidden Mysteries of this 

Marvelous Power at His Own Home— Many 

Jealously-Guarded Secrets Made Public. 



Carnegie is giving away his fortune for libraries, in your accepted business or calling, if you desire 
Dr. X La Motte Sage proposes to put the most to wield a greater intluence over others, if you 
useful book in all libraries free of charge right [ care to win the friendship of someone you know, 

or if you long for fame or renown, you should 



manufacturers of Ihe 



1743.— For manufacturers of alumi- 



lnquiry No. 1747 

lar alarm. 



) L HOLD^N 
• c REALESTATE TRUST BLDG PHILA, PA 

Repealed ICE MACHINES 



AHERltAN StPf. 2. lim, 



Inquiry No. 1748 

hold novelties. 

Inquiry No. 1749. 
ties. 

Inquiry No. 1750. 

heading machines. 



Inquiry No. 

saving devices. 



—For the latest improved burg- 
,-For manufacturers of bouse- 
— For manufacturers of novel- 
— For manufacturers of coal- 
751.— For manufacturers of labor- 



Now is the time to subscribe to the 

SCIENTIFIC AMERICAN 

for the year 1902 

Subscription Price, - - $3 a Year 
3 nonths Trial, 50 cents 



I Inquiry No. 1 752-— For a 15 h. p. traction gasoline 
I or kerosene engine for use on a dry. level farm. 

| Inquiry No. 1753.— For a machine for cutting, 
shredding or grinding straw. 



-For manufacturers of nails. 
■For manufacturers of rubber 



Inquiry No. 1754.- 

Inquiry No. 1755.- 

weather strips. 

Inquiry No. 1756.— For parties to make a ma- 
chine for the manufacture of carbon paper. 

Inquiry No. 1757.— For the manufacturers of an 
automatic postage stamp machine. 



into the homes of the people. For this purpose he 
has just donated S10.000 and a big publishing house 
is busy day and night turning out the books for 
free distribution. The book Dr. Sage wishes to 
distribute free of charge is entitled "The Philoso- 
phy of Personal Intluence." It is heartily en- 
dorsed by the ablest business men, ministers, 
doctors and lawyers of two continents. It is 
beautifully illustrated with the finest half-tone 
engravings, and every page is brimful of intensely 
interesting and practical information. It is a 
book which should be in every home. It is by far 
the most remarkable work of the kind that has 
ever been written, and it has truly created a 
sensation in the book world. 

It explains numerous instances in which people 
have been secretly and instantaneously controlled 
by hypnotic intluence. It teaches you how to 
protect yourselves from the use of hypnotic power 
over you. It tells you how to develop and use 
your magnetic power so as to wield a wonderful 
intluence over those with whom you come in 
contact. 

Men like Vanderbilt, Morgan, Rockefeller and 
other millionaires have studied the very methods 
explained in this book and have used them in their 
business to pile up millions. This book lays bare 
see'rets in the lives of rich men of which you have 
never dreamed. It reveals all the hidden myster- 
ies of persona] magnetism, hypnotism, etc.. and 
discloses the real source of power and intluence in 
every walk of life. It contains secret information 
of inestimable value to every person who wants to 
succeed in life. Many of the most prominent 
public men in this country have obtained this 
book and read every line, and they are daily using 
its teachings to their own profit and gain. 

It tells of a secret, instantaneous method by 
which you may produce a state of insensibility to 
pain in any parts of the body, so that the teeth 
may be extracted and surgical operations per- 
formed without the use of cocaine, ether or anaes- 
thetics of any kind. It gives you the power to 
induce sleep in yourself or others at any time of 
the day or night you may desire. It enables you 
to develop your mental faculties, improve your 
memory, eradicate disagreeable tempers in child- 
ren, and to develop within yourself a marvelous 
magnetic will power so strong and so subtle as to 
make you practically irresistible. It will give you 
a force of character of which you have little 
dreamed, and will truly make you a leader of men. 
No matter how strong this description may seem, 
it is not one-half as strong as the marvelous power 
explained in this wonderful work. 

If you have not achieved the success to which 
your abilities and talents justly entitle you, if you 



write for a copy of this remarkable book at 
once. 

The following extracts from a few of the letters 
received from some of the people who have read 
the book give an idea of its unusual character and 
great value : 

Mrs. Mary Milner, 312 D Street, Pueblo, Col., in a 
recent letter says : " I was so worried I could not 
eat or sleep. I wrote you for your free book. I 
used the methods on myself with wonderful suc- 
cess. To-day I am perfectly well. I would not 
part with the information you gave me for any 
money." 

Mr. T. L. Linderstruth, 30 East South Street, 
Wilkesbarre, Pa., says: "Your work on personal 
magnetism is a fortune to any one starting in life. 
It is absolutely sure to bring success." 

A. J. McGinnis, 60 Ohio Street, Allegheny, Pa., 
says: "When I wrote for your book I was labor- 
ing by the day. Now I am managing a business. 
This is certainly the best proof that could be of- 
fered of its great value. I advise every man who 
wishes to succeed in life to get a copy at once." 

G.S. Lincoln, M.D.,101 Crutchfield Street, Dallas, 
Tex., writes: "Your methods of personal intlu- 
ence are marvelous. I have used them on my pa- 
tients with wonderful results." 

S. It. King, M.D., Gillam. Ind.. writes: "You 
have sent me the most remarkable book I hjive 
truly ever read. Your instruction in personal 
magnetism is simply grand. It gives one a power 
and an influence over others which I did not 
dream it was possible for the average man to ac- 
quire. Your book is worth more than gold to any 
one starting in life. Its value cannot be esti- 
mated. My only regret is that it was not in my 
hands when I was a young man." 

The New York Institute of Science has under- 
taken the free distribution of the book referred 
to. Big roller presses are running day and night 
to supply the demand until the $10,000 worth of 
books are distributed free. On account of the 
g' eat expense incurred in preparing and printing 
this book, only those are requested to write for 
free copies who are especially interested and really 
and truly desire to achieve greater success, obtain 
more happiness, or in some way better their con- 
dition in life. Please do not write through mere 
curiosity, as the free edition is limited. If you 
want a book, write to-day, as the copies are going 
very fast. Never before in the history of the 
publishing business has there been such a great 
demand for any book as to-day exists for "The 
Philosophy of Personal Magnetism." 

Remember, at the present time it will be sent to 
your address absolutely free, postage prepaid. 



would like to secure a good paying position, ob- Address New York Institute of Science, Depart- 
tain an increase in salary, if you care to rise higher ment P T 7, 1935 Broadway, New York. 
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A TRUSCOTT BOAT 



Simple, Safe, Reliable, Speedy 

Ruilt either cabined or open in sizes from 16 to 100 feet 
in length. For catalog giving full information write 

TrUscoH J3oai Mfg. Co., 

ST. JOSEPH, MICH. 



A 

TERROR 
TOSHEAK 
THIEVES, 
PORCH 
CUMBERS, 
WINDOW 
WORKERS 

AND 

BURgiars 



No Doed for b Revolver 
wlma ycni hnvu ml Evkh- 



1 HEARD 
AH 

ALARM * 
BEHERCETi 
AWAY. 
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AUTOMATIC ALARM CO., 

CHICAGO, ILL. 



ST. LOUIS 

Sdmpling /.and /. Testing /. Works, 

1225 & 1227 Spruce St., ST. LOUIS, MO. 

The largest and most com- 
plete Ore Testing Works in 
existence for making all 
kinds of practical working 
tests of ores to determine 
the most suitable method of 
treatment, 

Plant for Coal Washing, 
Coking and Steaming Tests 
of Fuels. 

Assays, Analyses and Che- 
mical Investigations. 
Mines and Metallurgical Processes Examined 
and reported upon. 




TELEPHONES 

Storage Batteries 

Electric Motors 

Bells, Batteries 

I and all kinds of electrical supplies 
at Low Prices. 

Catalogue and Price List 
No; 001 "* FREE "■« 

ELECTRICAL MATERIAL COMPANY 
163 Van Buren St., Chicago, 111. 




MYGETTHEREDUCKING BOAT** 

' Will last & llfo-timo. Kou-siukuble ami Indestructible, 




C I i («t Ion*. 

EM^.i n (Mv>i>i»<isi»i. TWENTY DOLLARS NET, 
1 W.H.MU1X1NS, 384 Depot St.. Sattm. Ohio, 



G 



lm fMTBVTKU TRAI N CK. ■>» 



liuhlltT .» I'g, * ",., 'J: 



No competition. 

.4 SaiDples60cen._. 
sutB st., riiUuc^. ill. 



NewKapid teller 
Acrems. SS aMY. Samples 50 cents. 1™ 



$ 




MATHEMATICAL 
CLASSICS. . . . 

Books for independent instruc- 
tion and self -improvement in 
the exact sciences. 



Pleasing YourPatrons 




increases your sales, thereby 

increasing your profits. 

Equip your Steam Wagon with 



THE 



John R. Keim 
Auto - Steam Engine 

Its reputation is its best testimonial. 
Write for particulars. 

JOHN R. KEIM. Buffalo. N. Y.. U.S.A. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han. 
dies, Whiffletrees, Yokes, Spokes. 
Porch Spindles, Stair Balusters, 
, THble and Chair Legs and other 
' irregular work. 

|y Send for Circular A. 
The Gber Mtg.Co.JO Bell St.. Chagrin Falls. 0., U.S.A. 




Patented. 



1 4 10 100 
Babylonian Numerals. 

-From Fink. - 

Brief History op Mathematics.— By Prof. Karl 

Fink. Gives concisely tne evolution of all branches 

of mathematics. $1.50 net. 
The Studies an» difficulties of Mathematics.— 

By A. Deilorgan, the famous English mathematician. 

Kicellpnt for beginners, and for a rapid review of ihe 

Elements. $1.25 net. 
Lectukes on Elementary Mathematics.- By J. L. 

Uutrauge, one of the foremost mathematicians of all 

times. Lucid and philosophical. $lnet. 
Elementary illustrations of the Calculus.— 

By A. DeM organ. A simple and scientific explanation 

or first principles. $1 net. 
Mathematical Essays and Recreations— The 

Fourth Dimension, The Squaring of theCirele, Magic 

Squares, etc. By H. Schubert. From the German. 75 

cents net. 
Geometrical Exercises in Paper-Folding. ByT. 

y. Row. Unique in mathematical literature. $1 net. 
Essays on Number.— By R. Dedekind. Gave a new 

foundation to the science of numbers. Cloth, 75cents 

net. 

Send for Catalogue of our Mathematical Works, our Re- 
prints of the great Philosophical Classics, books on 
Psychology, the History of Religion, etc. 

THE OPEN CODRT PUBLISHING CO., 



Dearborn St. 



Chicago, III. 



SCHAPIRO-GRAPH DUPLICATES U" 

copies a minute from penwntlDtr in BLACK ink. purple 



20 

esact 
_ penwrf 
from typewriter and pencil. Superior to other m 
copying devices. i-'UBK TRIAL OFFER made by 
THE A. S. SCHAPIROGRAPH CO., 265 Broadway, N. Y 



American Yacht and Motor 
Company, 

Builders from a Row Boat to a Yacht 

Cherokee and DeKalb Streets, 

ST. LOUIS, WIO. 



fresh Water for Old Salts 




NECESSITY 

The only pure water is 

distilled water 

such asyouger. from the 
NEW 
PROCESS 



RALSTON 
WATER STILL 

Beautifully made and finished 
with blocfC-tln surfaces; simple as a tea kettle; pro- 
duces two quarts every hour from fresh or salt water. 
Price $10. Write to-day for booklet A. 

THE A. R. BAILEY MFG. CO.. 4 Cedar St., New York 

Beware of flimsy tin-shop stills 



TRADE CHECKS 

ALUMINUM OR BRASS, 
60c. IOO IN QUANTITIES 

Samples & Circnlars free. 

Schwaab Stamp & Seal Co. 

MILWAUKEE, WIS. 
Send for catalogue of badges, eto. 
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Competent Agents Wanted 

who can earn $5£6 to 975 a weektaklngorders for 

"SUN" INCANDESCENT 
CASOLINE LAMPS. 

Cheaper than kerosene, more light than 
ten electric bulbs. Needed in homes, stores, 
halls, churches, etc. Conforms to all insurance 
underwriters' rulings. Write for terms. Mention 
^territory wanted. 8TJN VAPttB. LIGHT 
L " . (licensee of the ground patent for vapor 
r«),ltovGSO, Canton, Ohio. 




"D. & J." HANGERS 



Singtt, 

Tandem t 

Trip/it, 

aisoluielv Tut. best Quad ami 

Motor Cycitl 

Lightest, Nearest Dust Proof, and 
Easiest Running Hanger in the World 
Park City Mfg. Co , inc. Chicago 




A 



which wheelmen will greatly appreciate and which, be- 
sides OMtfllff the running, will save much wear and tear 
on the machine is 

DIXON'S 
CYCLE 

GRAPHITES. 

For Chains. Gears or 

Coasters. 

Send 10 cents for sample 
stick or tube. 

JOSEPH DIXON CRUCIBLE CO. 

Jersey City, N. J. 





bOMNIGRMS**. 

abfQlutely correct in ike ili"rtr>f proa-Wl 

= m a iiji.ii rat ur tonrtfrtira r™"*| 

m, kty jini s.i, 1 1 nit-: , Exptn opera ■ 
__. with yon ail the lime CiTcurmr free I 

TKaoMMiaS-Arrt UFO Ctt. brpigj j»foni.nli Si., W._- Tu.fc 




ARTESIAN 



Wolls, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 

trated catalogue. Address - 

PIERCE WELL ENGIHKKK1NQ AND SUPPLY CO. 
13G LiExazT Stjoixi, Hew Xuuk, U. 9. a. 



The Only Perfect Eye glass for Reading 




Every Stndent needs 

BRIGCS' TEMPLE-CLAS» EYE-CLASSES 

because you look straight through their center all the time. 

When you read through the ordinary eye-glass, you are readiugacross the 
edge of the glass or diagonally through. 

BR1GGS F TEMPLE-CLASP EVE-GLASSES revolve on a rigid, yet very 
fine frame, and are the only glasses adjustable to both exact pupil distance 
and range of vision, up or down. 

Moreover, they do not pinch the nose or even touch any sensitive spot at 
all, being supported by a flexible fly foot at the temples, while the weight is 
entirely on the cbeek. You cannot feel you are wearing glasses, yet it is al- 
most impossible to shake them off. The only perfect eye-glass made, yet cost-- 
ing even less than the old kind. Only the finest lenses are used. If you want 
iTOrfftct Gyij-elaPH comfort, and glasses that really help the sight, write for book- 
let, " Eye Gliiss Revolution," which contains a dozen other reasons why you 
need them, and endorsements from physicians, ministers and well-known 
people. We can fit yon perfectly, whatever the prescription you need. 

WRITE FOB OUR "ON APPROVAL" OFI'Elt. 
IIRIGGS OPTICAL CO* Sole Manufacturers, 845 Cox Bid*., Rochester. 

(Formerly called Revolving Spectacles Co.) 




Agents Wanted 



IN A LI, 

1'ltINCIl'AL 

CITIES 



AN ABSOLUTELY POSITIVE 

ELEVATOR SAFETY 

AUTOMATIC, SIMPLE, 

STRONG, RELIABLE. 
Speed Regulator and requires no additional 
power. 

Address POSITIVE ELEVATOR SAFETY CO , 510 Pine Street, St. Louis, Mo., U.S.A. 



IN THE INTERESTS OF HEALTH 



* % 




pure water is one of the first necessities. Pure water nowadays is almost impossible with- 
out nitration, but many so-called filters are flat failures because they are faulty in prin- 
ciple. To be certain of securing the purest water from your own house supply, use the 

BERKEFMLD FIZ TMR 

whose cylinders of INFUSORIAL EARTH retain, every particle of solid matter, and allow 
no bacteria or vegetable matter to pass through. A perfect filter, used in the Health Depart- 
ments of the chief cities, the hospitals, lauoiatories and Government institutions. 

BERKEFELD FILTER COMPANY, 4 Cedar Street, NEW YORK. 



BRAKE FRICTION IN CENTER OF HUB. 



Coasts on 
Balls. 

Write for 
Circular 
Box X. 



/You W*nt The BEST 



<ga$ter<J3rake 




Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 



THE BARWEST COASTER BRAKE CO., B3 Chambers St., New York. 



TM Hot Blast Smokeless Sler 

A Machine for Burning Pulverized Coal. 
Absolutely Perfect Combustion. 

Our tests show that we can evaporate 
almost twice the amount of water to one 
pound of coal than other systems now 
in use. 

A Saving in Coal of over 50 per cent. 
Leaving only a small per cent of ashes in 
the boiler-pit, and no clinkers. 

THE SMOKE QUESTION COMPLETELY SOLVED. 
WE DO NOT MAKE ANY SMOKE. 

If you can arrange to have some repre- 
sentative in Chicago visit the plant lo- 
cated north of the machine shops belong- 
ing to the Union Stock Yard & Transit 
Co., you will decide, as the best engin- 
eers and experts have done, that all we 
claim for our system is completely dem- 
onstrated. 
Write for particulars to N. Whitman, Secretary 

THE HOT BLAST SMOKELESS STOXER CO., 

167 New Exchange Bldg., 
UNION STOCK YARDS, CHICAGO. 



EDSON'S SYSTEM 



for the OIIOKI.K88 re- 
moval of VAULT and 
CESSPOOL nutter. Smaller Complete Outfit, for Private 

Estates, Hotels 
and Institutions. 
The IT. S. 
Military 
Government 
abroad and many 
cities in the U. S. 
use our outfits. 
Send for Catalog 
K3. 

KltMOX MANUFACTURING CO., 
IBS Commercial Street, Boston, Mass., U. S. A. 




Elite Collar Buttoner 

5(2, at stores. 




£f* imj U N.' 6t h5t»l'ti.u. , v.i 
By mail 1 Oc. Bolid Silver 50c Saves time and temper 



T'nll 
size. 



Experienced expert mechanic, to educate machinists 
in best use of improved tools in large machine shop, 
employing several hundred men. Man wanted must 
have experience in adjusting feed and speed and be a 
practical up-to-date expert in directing others to get 
greatest output from tools employed on heavy engine, 
compressor and pump andgeneral machine work. Must 
have good reference. Address EXPERT MBCHAMC, 
P. O. Box 528, Chicago, 111. 




WIRELESS 
TELEGRAPHY 

The Northwestern Wireless Telegraph Co. announces 
that their Chicago-Milwaukee stations will soon be in 
operation and that stock yet for a short time will sell at 
5« centsa share, par value $l.llO, full paid and non- 
assessable. Grasp the chance to duplicate Bell Tele- 
phone achievement, stock of which is now quoted at 
$4,000 a share. Send for prospectus. Make checks, 
money orders, etc., payable 

Northwestern Wireless Telephone and Telegraph Co., 
Suite 410-11, 84 La Salle St., Chicago. 

Joseph S. Schwab, President. 

Bank Reference, 



I Can Sell Your Farm 

or other real estate for cash, no matter where located 
Bend description and selling price and learn my wonder.- 
fully successful plan. W. M. OSTRANDER, 
Worth American Building, Philadelphia, Pa. 



Protect your Buildings by Installing MONTAUK FIRE DETECTING WIRE. 




Approved by the New York Board of Fire Underwriters, 
February 20. i9oi. 

lontauk Fire Detecting Wire Company, 

100 BROADWAY, NEW YORK, N. Y. 




I Electrical Scientific Novelties 

Models of Railways, Motors, Locomotives. 

Dynamos, Miniature Lamps, Etc. 

Thousands of unsolicited testimonials to prove that they are safe, 

practical, durable, and the most amusing and instructive 
. articles ever invented. Prices from $3.50 up. 

*~> Illustrated Booklet tells all about them. Sent free. Don't make 
mistake of waiting until height of holiday season. Send now. 

THE CARLISLE < FINCH CO., 220E. Clifton Ave., Cincinnati, 0. 
Largest Makers of Electrical Scientific Novelties in the World. 



December 14, t(>ot. 



Scientific American 
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NO SPOTS 

NOR BLOTS 

possible with the 
HAYNE 
SUSPENDED 
INKWELL. 

The ONLY Inkwell 
for Roll Top Desks. 
Occupies un used 
space. Holds 2 or 3 
kinds of ink. No 
evaporation. No 
waste. Uniform dip 
— absolute. Cannot 
upset nor Ket ou t 
ot •rder. Put on 
any desk instantly. 

An p e Sr a Xma.s Gift 

consists of handsome metal frame fitted with 2 
Hint glass patent bottles and sponge cup. 
Prices. Oxidized Silver, - - $2.00 
Nickel Plated, - - - 1.5 
All stationers or by mail to any address, 10c. 
additional. 
Money refunded any time if not satisfactory. 

The Universal Specialty Co. 

Pike Station, N. H. 




If you want the best CHUCKS, buy Westcott's 

Litt.le Giant Double Grip 
, Drill ("bucks. Little Giant 
'Drill Chucks 

Improved, 

Oneitiii Drill 

Chucks, Cut- 

. tinK-O0 

' Cliui*a,9croll 
Combination 
Latii<! t'lmt'ka, UourvU 
Combination Latlii! Cbuc&s, Plain Universal 

{'hui?k*. Independent Laths Chucks, Made bj 





_ ade by 
VVcittcott Ohuck Vo., Oneida, N. Y., tr 

Ask for rntubiw: lit Emtlifh, ymu.lt, Spanish or German. 

FIRST FUIZE AT UQIiTTMBIAN EXPOSITION, 1*E8. 



Lathe 
8. A 




SUPERIOR TO COTTON WASTE 



Agents xvanird. 



Endorsed by Fire Underwriters. __ _— »"^7inEQ^ 9 
Safe, dura i. [i , C per ___*- rr5"n\J y4\Vtl\5-— 

Beware of 

ttwt'FH imitutums. 

AMERICAN SILK MFG. CO. 

13 Walnut Street, Philadelphia. Pa. 



m. 



FREE 



OUR 1901-1902 CATALOGUE 

advertising at Wholesale Prices 

20,000 BOOKS 

Bent free to your address. Postage 5c. All books carried 
in stock. One pricetoeverybody. We save you money. 

THE BOOK SUPPLY COMPANY, 
866.268 Wabash Ave., .... Chlcaffo. 

Largest Mail Order Booksellers in the World. 



PROSPECTIVE BOAT BUYERS. 

•By constructing; your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory's price can be realized. 
Also economize freight 500 
per rent-Launches, Sail and 
Row Boats, Gasoline En- 
gines. Catalog free. 

^ART, 3545 DeKalb St., St Lea is, Mo 




Patents, Trade Marks, 

COPYRIGHTS, etc., 

Address MUININ 8 CO., %%«£*«. 

Office of tne Scientific American 

861 Broadway, .New York. 

'Branob •tfice; 636 F St., Washington, D C. 

Hand-book Sent Free on Application. 



IESUE'S WEEKLY, $ 
- JUDGE, STAN- 
LAWS' GIRLS 
^ZM'S FUNNY 
PICTURES, . . 



m 



FIRST OFFER, $1 

ESLIE'S WEEKLY is an ideal paper for the 
business man and home folks. Its short 
serial stories are the best that can be ob- 
tained, and the events of the day are discussed and 
illustrated in the most interesting way. Leslie's 
Weekly is a clean, wholesome, illustrated history 
of our times. 

Sent for FOUR MONTHS, on trial, for only $1.00. 



SECOND OFFER, $1 

DUCGEI makes a weekly visit to every Ameri- 
can town in which people know how to read 
and laugh. Ju»ge is as clean as a whistle, 
as sweet as a bon-bon, as pure as a sea-breeze, 
and as clear as a crystal spring. He is a symphony, 
who hangs up his hat m every house that loves fun. 
Sent for FOUR MONTHS, on trial, for only $1.00. 



THIRD OFFER, $2 

pR$2,00 we will send you both JUDGE and 
LESLIE'S fcr four months, and also the 
unmounted series of eight reproductions in 
Colors of drawings [11x14) of beautiful women, as 
portrayed by Stanlaws, and of characteristic stud- 
ies by the most famous of caricaturists, " Zim." 
Orders filled as long as the pictures last. 



JUDGE COMPANY 

DEPT. A 110 FIFTH AVE., NEW YORK 




All about the Telephone" 

The A. B. C. of the Telephone 

is a practical treatise just published, giving a vast 
amount of valuable and useful up-to-date information 
on the theory, operation construction, <::tre rod man- 
agement *f all kinds »f telephones and allied appli- 
ances, •rder to-day or send for catalogue. 

PKICE Si TO ANY ADDRESS. 

THEO. AUDEL & CO., 

68Fllth Avenue, NEW YORK. 



H. C. HINCHCL.IFF, 

riodels, Dies and Automatic Hachinery, 

Mfr. of Special Hardware and Wire Goods. 

170 and 172 CENTRE ST., NEW YORK. 



MACHINES FOR ROLLING 

SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Pour sizes of machines. 
03^* Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, Waterbury, Conn. 




GREATEST INVENTION 



Kerosene Oil Engines 



SAFE, RELIABLE AND 
ECONOMICAL TO RUN 

Pay double price and avoid terrible accidents by 
using Gasolene 



INDUSTRIAL ENGINES OF ALL KINDS 



NEW YORK KEROSENE OIL ENGINE CO. 

31 Burling Slip, New York. 



DRAPER'S 

RECORDING 




THERMOMETER 
HYGROMETER 

These instruments give continuous 
records in ink on weekly charts of 
the temperature and percentage of 
moisture in the air. 

Standardized and Fully Guaranteed. 

Write for particulars. 

THE DRAPER MFG. CO,, 
152 Front Street, New York. 



MOVING PICTURE MACHINES AND FILMS 
UWm LANTERNS WANTED mSSM 

IUHV I ITI Luitu.i |[ . t |-|l..Ml»Hlh,.rrSl.. I'UJIa., l*a. 



SHA8 Howe, Enoch Peterson, 

Pres't and Treas. Vice Pres't and Sec'y. 



We D. Gi 

Manufacturers of 

SPRINGS 

Of Every Description. 




Springs of our make are in use on many Battle 
Ships and Gun Carriages for Coast Defence. 

Mechanical experts requiring Springs would do 
well to correspond with ue. 



25 North Clinton Street, 

CHICAGO, ILL. 



Bath Iron Works, 

Bath, Maine, U. S. A. 

Shipbuilders and Engineers 

Among the la.rge number of vessels 
that have been bviilt by this Company 
a.re the following : ^€ ^ ^-C ^€ 



For the United States Navy : 

First-Class Battleship "GEO RG I A" (15,000 tons). 
Protected Cruiser "CLEVELAND." 
Monitor "NEVADA." 
Gunboats "MACHIAS," "CASTINE," 

" VICKSBURG" and "NEWPORT." 
Practice Cruiser "CHESAPEAKE." 
Torpedo Boats "DAHLGREN" and 

"CRAVEN" (30 knots), "BAGLEY," 

"BARNEY" and "BIDDLE" (29 knots). 

For the U. S. Treas. Dept. : 

Light-house Tender " MAYFLOWER." 

Light-vessels No. 66 (New South Shoal), 

No. 68 (Fire Island), No. 69 (Five Fathom Banic;, 
No. 71 (Diamond Shoal). 

For the U. 5. War Dept. : 

Army Transport " GRANT." 

ALSO 

The well-known Ocean-going Steam Yachts: 

"APHRODITE," "ELEANOR," 
"VIRGINIA," "PEREGRINE," 
"PANTOOSET," "ILLAWARRA." 

The celebrated New York Passenger Steamer 

" CITY OF LOWELL," etc. 



This Company h&s exceptional facilities 

for repairs, including a 100-Ton 

Steel Dock Crane. 

Correspondence solicited. 
Address 

JOHN S. HYDE, 

Vice-President and Gen. Manager. 



The Battleship "GEORGIA," illustrated on the outside 
(over of this paper, is being built by this Company. 
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INSURANCE 
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WINTON TOURING CAR 

The Season's Successful Creation 

Horizontal, don 
Jr ble cvlinder mo- 

tor.no vibration, 
no noise, all 
points of adjust- 
in en t directly 
accessible, 
transmission 
Rears and cranks 
s tightly encased. 
£ angle steel and 
B»i ron riveted 
I frame, wood 
wheels, clincher 
15 Horse Power (actual). tires, best of 

everything— best result, complete with detachable ton- 
ne.iu, mud guards, lamps, etc., Price $'2,000. 

THE WINTON MOTOR CARRIAGE CO., 

48fi Belden Street, Cleveland, Ohio, U. S. A. 
Kastern Depot, 150-152 East 58th Street, New York. 

CHARTER ENGINE 

Any Place 
by Any One 
for Any Purpose 
Stationaries. Portables, Sawing Outfits, 
Holsters Engines and Pumps. 
Fuki.— GasoHne, Gas, Distillate. 
Send for Illustrated Catalogue and TV.Wt- 
monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO., Box I4B, STERLING. ILL. 





fflHEH 



STEREOPTICONS and VIEWS 

■for Public Exhibitions, CbumliKntertalnmentft, 
fur ilhifitrailiitj semioua, Alutiy siai!fl,all prides. I'hancy 
for men with Utile GapUol lu nMkemmojo aoopage 

i afcklogUC l'rt;c + 

McALLISTEH, Mfg. Optician. 49 Nassau Street, N. V, 



Waltham Watches. 



u 



Rich in good works." 



"The 'Perfected American Watch," an illustrated book 
of interesting information about ivatches, ivill be sent 
free uoon request. 

American Waltham Watch Company, 
Waltham, Mass, 



New Standard Dry Battery 

STAN PA RP OF THE \i. S. NAVY 



■ ■ 

MEW STANDARD 



SJ.00 1. o. b. New York 
NEW STANDARD FLASHLIGHT 

Absolutely Highest Standard in 
the World ' 

Telephones 
Bell Work 
Gasolene Engines 
Carriage Lights, etc. 




All sizes and prices 
accordingly. 



1 /-Jew Standard 
iAUTOGAS 1 

'HADE inRn 
ICASSGASOUNIENCINI 

I DRV BATTERY 



8 cell, Oak, $5.00 f. o. b. New York 
NEW STANDARD " AUTOOAS " 

Gas Engine Battery is used by more launch 

and automobile owners than any otber 

dry battery ill the market. 

While as low as any in price 
the quality stands alone, there 
are none 

"JUST AS GOOD." 

Will be pleased to send you Catalogue. 



FOR m MEH 




OF BRAINS 



frJARS 



-MADE AT KEY WEST. 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 



WILLIAM ROCHE, Inventor and Sole Manufacturer 
42 Vesey Street, New York City 



NEW ElidLAND WATCHES 

Our New Enamel Booklet 

showing the daintiest line of 
enamel watches in all colors is 
just out and will be sent on 
application. 

THE NEW ENGLAND WATCH CO. 



37 & 39 Maiden Lane, 
New York 

Spreckels Building, San Francisco 



149 State Street, 
Chicago. 



rl'JJu* 
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Columbian Spirit. 

TRADE MARK. 

A Chemically Pure Metbyl Alcohol. Price in bbls. 
and % bbls.. $1 50 per gallon. Columbian Spirit cannot 
betaken internally, but for manufacturing purposes is 
tbee^ual of alcohol. It is a water white spirit testtint 
99 per cent, of pleasant odor and free from impurities. 

MANHATTAN SPIRIT CO- 
Sole Manufacturers, BUFFALO, N- Y. 




"ON THE LEVEL" 

Yr.u Kiri- in nn MiNtmil just "where your 
work in ml liv nsine the " Which Way " 

I rrrrk<il Level. "Size of a silver dollar, % in. 

Jlhhk. nvjiUy ni.krlrrt. Sulfide for UK. in 
Kinrnp*. t T^lVliper *"atalojf' ree - 

E. 6. SM illl. Ctowha, P«., u. s. A. 

Eg" Lllnrnl I inlm-fim-nl* III Agl-nlw. 




An answertoevery movement made 
by the body is found in the action of 
President Snspeuder. All strain is re- 
lieved, work is made easier, and play 
more enjoyable. No other suspender Is 
built on the same principle as 

PRESIDENT 

SUSPENDER 

Every pair is guaranteed. Look for "President" on 
thebucKles. Trimminifs can not rust. Price 60 cts. 
Sold everywhere, or by mail. 

C. 1. EDGARTON MP6. CO., Box »'>,Shirlcj,H«si. 



MOTORS 



GENERATORS 




ARE SIMPLE, SERVICEABLE 



AND DURABLE. 

/AADE WITH EITHER SINGLE OR 
DOUBLE KEYBOARD 







price. Seo. ipasj 

rALOGUES ON APPUCATION. ■._."—- 

NU 



CATALOGUES ON APPUCATION. 

The Hartford Typewriter Co., nhmb&P 2 

493 Capitol Avenue. Hartford, Conn. 



JF 



All varieties ai lowest prices. Kest Railroad 
Track a ad Wagon or f>tock Scales made. 
Also 100 j useful articles, including Safes, 
Sewing Machines, Bicycle?, Tools, etc. Save 
Money. Lists Free. Chicago Si.alk Co., Chicago. 111. 



NEW MODEL 6 

F LMOR p 

A Fifteen Hundred 
.Dollar Automobile for 

$800.00. 

Double cylinder motor, ;-= 
perfect action, easy to 
control at any speed. Tbree speeds forward and re- 
verse. No unpleasant jerk or kick when traveling. Both 
dynamo and storage battery. 

A OOOU PROPOSITION TO AGENTS. 

ELMORE MANUFACTURING CO., 
Clyde, Ohio. U. S. A. 




RIVETT LATHE 

From $100 to $1700 Each. 

GOLD MEDAL 

AT THEPAN.AMEKIL'AN EXPOSITION. 

By Send for new Catalog: 1801. ^g 

Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS. 





IFSSOP'S STEEL TH B V S ¥ V 

J U FOR. TOOLS, SAWS ETC. 

W« JCSSOP A SONS L'° 91 JOHN J5T. NEW YORK 



LUNDELL 



ELECTRIC MOTORS 




THE PRACTICAL VALUE 

and utility of the Lundell Motors are due to their superior design and 
construction. They are made in various types, are constructed on 
scientific principles, and have a high efficiency and remarkable en- 
durance. They range in size from 1-20 horse power up to 1,000 horse 
power, and will operate the most delicate mechanism or drive the 
heaviest machinery. They are non-sparking, compact, economical in 
current consumption, simple and reliable in operation, and give the 
best possible commercial value. Send for illustrated descriptive 
Bulletins No. 10206 and 10207. 

SPRAGUE ELECTRIC CO 

Manufacturers of High Grade Electric Apparatus 



Coneral Offices: 
527-531 WEST THIRTY-FOURTH STREET, 



NEW YORK CITY 



FANS 



CONDUITS 



J 




BICYCLE MOTORS, $60 

Guaranteed best made. Sets of 
casting with aluminium crunk 
cas- and blue prints. $10.00. Send 
stamp for particulars. 

STEFFEY MFG. CO.. 
2720 Brown St., Phila., Pa. 



EEBiEHEEEEHa 

The Exponent of Highest Art fn 

ACETYLENE BURNERS XT^iXEE 

STATE LINE MKG CO., Cliattanon-m. Tenn., U. S. A. 
307 Chambers St. New York. 
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LEWIS NIXON 

^> THE ^ 

C RESCENT S HIPYARD 

Elizabethport, N. J., U. S. A. 



Some Vessels Recently Built at the Crescent Shipyard 



GUNBOATS 

Annapolis. 

Submarine Tonedo-Boat.— Holland. 

YACHTS 

Etreba, for Henry Darlington, Pittsbu~-«r. 
Josphine, for P. A. B. Widener, Philadelphi ■-. 
Emerald, for J. Rogers Maxwei. 
Freelance, for F. A. Schemerhorn. 
Steam Yacht ( nlumbia, 'or J. Harvey Ladew. 
Strain Yacht Dreamer, for T. W. Lavson. 
Aux. Schr. Yacht Genesee, for James 5>. Watson. 
Aux. Schr. Yacht Edris, for Chester K. Chapin. 

FERRYBOATS 

Cincinnati, double deck, screw ferryboat, for 

Pennsylvania R. R. 
Camden, for Pennsylvania R. R. 

STEAM TUGS and LIGHTERS 

No. 8, for N. Y., N. H. & H. R. R. 
Vilea de Pulisada, for J. G. Bolander. 
Palmyra, for Pennsylvania R. R. 
N: 9, N. Y., N. H. & H. R. R. 
Car float, for N. Y., P. & N. R. R. 
Fireboat for City of Buffalo. 

LIGHTHOUSE TENOERS AND GOVERNMENT 
VESSELS 

Mangrove, for U. S. Treasury Department. 

Mavle, for U. S Treasury Department. 

Two Six-propeller Steamers and eight Barges for 
Yukon Rivor navigation, for Enr Mre Trans- 
portation Company. 

Steam Tug V gilant, for Supervisor of N. Y. 
Harbor. 

Five Cuban Revenue Cutters. 

Six Russian Torpedo-Boats. 

Coast Survey Pathfinder. 



PADDLE-WHEEL STEAMERS 

Mn'ia Hannabergh, for U. P. Colombia. 
±>octor Tovmsend, for United States. 
Sidewheel Steamer for Old Dominion S. S. Co. 

STERN-WHEEL STEAMERS 

Caura, for Venezuela. 

Bodnlfo I., for Mexico. 

James Deilriek, for United States. 

Mercede*, for Colombia. 

Antioquia, for U. S. Colombia. 

TWIN-SCREW DUMPING BOATS 

Cinderella, for City of New York. 
Two additional Dumping Boats of above type, 
Asehenbroedel and Generentola. 

BARGES 

Bodolfo II., for Mexico. 

Oil Barge, for Jas. W. Lee, N. Y. 

Four Vessels for Standard Oil Company. 

Ten Steel BfJBes for Lakes. 

Three Water Barges for U. S. Navy Department. 

NOW IN COURSE OF CONSTRUCTION 

Monitor Florida, for U.S. Navy. 

Protected Cruiser Chattanooga, U. S. Navy. 

Two Torpedo-Boats, Nicholson and O'Brien, for U. 

e*. Navy. 
Six Submarine Torpedo-Boats of the Holland type. 
Two Cruisers and Troopships, Mexican Navy. 
Twin-Screw Yacht Orizava, for H. C. Pierce. 
Oil barge for U. S. Pipe Line Co. 
Steam Fisheries Boat, for Gulf Fisheries Company. 
Ferryboat, for Mrs. Lucy Carnegie. 



This is one of the Host Thoroughly Equipped and 
Efficient Small Yards in America. 

Has Water Front of 400 feet. Depth abreast of Yard, 20 feet. 



TKe ^Javies^d^rrrvies 

or THE GREAT NATIONS 

are now equipping with the new scientifically constructed 



BAUSCH and 
LOMB-ZEISS 



STEREO BINOCULARS 




SEEING POWER, 

IMMENSE FIELD 
OF VIEW, 

STEREOSCOPIC or 
PLASTIC IMAGE, 

COMPACTNESS, 

LIGHTNESS and 
OPTICAL 

PERFECTION 



they are the superior 
of all others. 



Bausch & Lomb 




are constructed on the P.rro Prism prin- 
ciple and stand next In all advantages. 
They cost less and are more compact. 



SOLD BY ALL DEALERS. 



Booklet Free. 



Bausch & Lomb Optical Co. 

Incorporated 1S66. 
ROCHESTER, N. Y. 



25th Street & Broadway, New York. 
State & Washington Street, Chicago. 
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HOLLAND SUBMARINE BOAT. 



HOLLAND TORPEDO BOAT CO. 



bast Wing of the New Machine Shop or Wm. Cramp & Sons Ship and 
Engine Building Co,, Philadelphia. 



Structural Steel 



OF EVEJfcY pESCRlPTiOrt 



100 BROADWAY. 

NEW YORK. 




l0 ofrP WAy 



jtierican 
iclge L 
Company 

of New York 
ENGINEERS AND CONTRACTORS 

Bridges, Buildings, Roofs, Trusses 
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Forty-three-ton Jupiter Steel Castings for the Battleships Rhode Island and New Jersey. 



Mr. Eugknk Howards, General Manager United States Steel Co., West Everett, Mass. Boston, November 9, 1901. 

Dear Sir. — The Directors of this Company realize that during your long connection with the Midvale Steel Co. of Nicetown, 
Pa., yon personally saw much of the growth of that great steel plant, now valued at twentv millions of dollars, also that it was under 
your six years' management that the great steel casting plant of the General Electric Company, in Lynn, increased its output 300 per 
cent. They therefore desire, after your year's management of our Everett plant, that you give them your opinion as to the advisability 
of immediately increasing said plant to the New England demand for Jupiter Steel Castings. Respectfully, 

UNITED STATES STEEL COMPANY, 



Uw4J> . SJ\ JUUa- 



Treasurer. 



United States Steel Company, Boston, Mass. Boston, November ii, 1901. 

GENTLEMEN. — I have your esteemed favor of November 9 requesting my opinion as to the advisability of increasing our 
present plant. 

The situation briefly is as follows : With our plant at Everett we are so overrun with unsolicited business that we are con- 
stantly iu danger of displeasing our customers by delay in filling orders. This condition will be partially improved as soon as our 
addition of 100 x 130 feet now under way is completed, and the new fifteen-ton crane in position. While this means a total of 300 
feet in-length for the main foundry, I am of the opinion that it should be immediately increased to 500 feet to fill the orders that the 
mere knowledge of our capacity would bring to us. 

But there is another field for Jupiter Steel, not yet touched by our Company, which would be a very profitable one. There 
is a large demand in New England for heavy steel rolls in roller mills and rubber factories. These rolls weigh from 1,000 to 20,000 
lbs. apiece, and we have already turned away many orders on account of being so full of other business. The making of these rolls 
by day, and the pouring of steel billets at night, would easily take up the capacity of another complete plant, the duplicate of our 
present one, of a length of 500 feet. 

I believe that both of the above additions should be built immediately, and would greatly increase your dividends. You have 
a splendid location, with unexcelled railroad and water facilities, for the growth of a plant equal to those plants with which I have 
been connected and to which you refer. Very truly yours, 



£L 



J-- <f£t<rTZ^L. 



*Z<--<C7 



General Manager. 



The above is the advice of a successful and practical steel manufacturer who found it to his advantage to leave the Midvale 
Steel Co. to improve his position and identify himself with the steel casting department of the General Electric Co. as Superintendent, 
officiating as such for six years. From the latter connection he considered it to his interest to associate himself with the United States 
Steel Co. as General Manager, realizing the great superiority of our product. This should be sufficient evidence of the vast strides 
and advance of Jupiter Steel Castings. 

No branch of industry in which man engages promises a return of such handsome profits as that of the manufacture of steel. 
The dividends derived from the prosecution of legitimate steel manufacture far outrank the net returns from any other line of busi- 
ness. The wonderful stimulus which the success of the past three years has imparted to the steel business is evidenced by the tremen- 
dous outlay which has been made in this department of industry during the past year, the results of which can only be hinted at, for 
they will not be reducible to statistical form until 1902. It is sufficient to say that from every branch and avenue of the steel business 
come most favorable reports of progress and renewed achievements. The greatness of the United States lies in her internal resources, 
agricultural, manufacturing and mining. Agriculturally, the country is fairly well developed, in mining the same, but the manufac- 
turing of steel has been up to within a few years a comparatively infant industry. It is in the expanding and developing of this 
branch of the Nation's wealth that the greatest successes of the future are to be looked for. Steel to-day is in such a position that it 
is right to invite capital toward its advancement. It is the mission, therefore, of everyone interested in the development of this 
resource to see that the industry is afforded every possible encouragement to put it to the front and let it speak for itself, for if this is 
done it will raise up its own friends and rally its own supporters. 

The greatest publicity has been given to our enterprise, and has resulted in the present enormous demand for Jupiter Steel 
Castings, which are steadily and permanently displacing more expensive forms of steel, yet being of eqxial lightness, strength, and 
quality, and are an improvement over the ordinary steel casting because they require no annealing, being strictly pure steel of uniform 
hardness or softness throughout, and can be forged, welded and tempered. 

Our foreign patents, now being negotiated, show conclusively a source of dividends equal to the entire capitalization of the 
Company. As a rule, stock in well-managed manufacturing companies is generally bought up by those in some way connected with 
their management and the outsider has little chance except at a high premium and a correspondingly low profit. But this is an 
unusual opportunity for people of limited means to secure an investment already paying a large income, an opportunity such as is 
usually offered to capitalists only, and the man with a few hundred dollars gets a chance. 

In this connection it will be noted that the Scientific American published an article on Jupiter Steel, illustrated on the first 
page of the edition of October 12, and described in the following pages. A copy of same will be mailed on application. This was 
very flattering to us, and we consider it the best endorsement that Jupiter Steel has ever received. 

After long deliberation we agree with our General Manager that it is to our advantage to immediately enlarge our Works to 
the extent recommended, to take care of the New England business that is legitimately ours, and for construction will sell 40,000 of 
the 230,000 shares now remaining in our Treasury, at par, $5 per share, full paid, non-assessable, and drawing full regular quarterly 
dividends of 3 per cent. (12 per cent, per annum), the next being payable January 27, 1902. It has been our experience that this 
opportunity will not long be open, as our previous offerings have invariably been over-subscribed, the last by some $25,000, which we 
are now filling from this block, and deem it advisable that you give our investment your prompt attention. 

The United States Steel Company has been paying for the past two years quarterly dividends at the rate of 12 per cent, per 
annum on all its outstanding stock, and it is expected that this dividend rate will be increased as soon as we can enlarge our plant at 
Everett, Mass. 

To those who are interested a full prospectus of the Company, together with a record of what has been accomplished in the past 
two years will be mailed on application. Preference will be given to subscriptions in the order of their receipt. All accepted subscrip- 
tions will draw the full regular quarterly dividend of 3 per cent, payable January 27, 1902. 

UNITED STATES STEEL Co., No. 143 Oliver Street, Boston, Mass. 
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